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seated. 


business left over from last day. 


THE CHAIRMAN: Good morning. Ple 


PETER KINGSBURY, 
LEONARD RITTER, Resumed 
MS. MURPHY: Just a little bit of 


Dr. Ritter at the end of the day, in response t 


question, 


would be wise to mark that as an exhibit. 


hand-drawn diagram by Dr. 


advise us what the title of that diagram should 


I would suggest that you identify 


DRS*RTTTHR  @ el would justecald 1 


response relationship. 


Ritter and perhaps he 


ase be 


Oa 


drew an overhead and we thought perhaps it 


it as 


can 


be. 


dose 


20172 


Tt -you*wrll recall, 


a 


MS. MURPHY: Dose response relationship. 


THE CHAIRMAN: Very well. That will be 


Ext biter. 


MS. MURPHY: (handed) 


THE CHAIRMAN: Thank you. 


-—-~BXHI BLT NO. /132)  -Hand~-drawn- dragram by “Dr. 


entitled: Dose Response 
Relationship. 


Ritter 


MS. MURPHY: And then for the evidence of 


Mr. Kingsbury, which we are about to commence, 


you 


need the documents that were marked as Exhibit 711 


which were his overheads; Exhibit 712, which wa 
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paper: Pesticides in Forestry and Agriculture; and you 
will also need Exhibit 604C which is the ESSA document. 

MS. MURPHY: Fine. 

CONTINUED DIRECT EXAMINATION BY MS. MURPHY: 

O° So, Mr. Kingsbury, perhaps you will 
just commence by explaining to us what the main points 
are that you intend to make? 

MR KINGSBURY :) 2A URI Ght eee tnank: you, 
Ms. Murphy... Ll, would likento just briets yun, through 
the points I hope to make for the Board in this 
presentation. 

The first one is I would like to 
hopefully complement what Dr. Ritter talked to you 
about in terms of the federal registration process and 
that, willbe, my, starting; pointes and I will be talking 
about how, within the area of environment, 
environmental effects, the federal registration process 
requires submission and review of data about effects on 
components of forest eco-system somewhat comparable to 
the data submission and review requirements that Dr. 
Ritter pointed out to you with respect to human health. 

ashe. second; pointeil would like to make as 
that the use of restricted class products, which 
includes most of the forestry registrations, is again 


reviewed at a project-specific basis -- ona 
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project-specific basis at the provincial level; i.e., 
these materials are federally approved and also go 
through a provincial review process; federally 
registered, provincially approved. 

Thirdly, I would like to make the point 
that monitoring and research of the environmental 
effects of forestry pesticides has been extensive and 
has been ongoing. 

I would then like to spend quite a bit of 
time going through the specific area of how do we 
assess the environmental effects of pesticides, and I 
would like to spell out some of the general principles; 
firstly, that pesticide effects can either be direct or 
indirect; secondly, that direct effects are determined 
by toxicity and exposure; thirdly, that indirect 
effects are determined by the degree of dependence of 
an organism on aspects of the environment that might be 
modified through the use of the pesticides. 

Having spent some time on those 
principles, I would then like to indicate the specific 
strategy that's been utilized in the assessment of 
environmental effects of forestry pesticides and; that 
is, that the impact assessments are primarily conducted 
on selected critical paramaters for 5 SHS Tene portions 


of the eco-system. 
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And, finally, I would like to basically 
summarize much of the information that is in the ESSA 
document in a rather brief overview, talking about 
specific impacts on specific components of forest 
environments and, hopefully, lead you to a conclusion 
that the pesticides that are registered for use in 
forest management have, in fact, negligible or limited 
impact on the critical aspects of sensitive, non-target 
organism communities. 

As I mentioned, I would like to begin by 
going back to the registration process, the federal 
registration process. And I'm going to go back to the 
same slide that Dr. Ritter utilized in outlining this 
process tosyou sere idontte——shere«ewergo: 

MSateMURPHYccteeena tops bxch tb tes] O90 Mr 
Chairman, the first page, so it would be Exhibit 709A. 

MR. KINGSBURY: This figure is also 
within the statement of evidence for Panel 12 and I 
will be making some reference to portions of that 
statement of evidence that talk about the registration 
process and data requirements. 

Dr. Ritter has talked about primarily 
Health and Welfare and the role that they play, the 
types of data that they review, and he has told you 


they do this on the request of Agriculture Canada who 
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are the people to whom the registration petitions are 
submitted and are the people who the comments then go 
back and who make the final decision on the 
registration process. 

The other agencies that are involved, and 
I will run through them briefly, also review specific 
portions of the registration petition and the portions 
that I'm going to be talking about are the portions on 
environmental fate and environmental toxicology. 

Basically these deal with the fate of the 
material once it is introduced into the environment 
and, of course, here we are dealing specifically with 
forest environment, and then the toxic effects it has 
in that environment. 

These packages - and, in some cases, more 
than these packages but I am dealing with these 
packages in particular - are reviewed by the agencies 
that you see here. First of all, within Department of 
the Environment or Environment Canada, the Canadian 
Wildlife Service review this package and they, of 
course, are primarily interested in terms of effects on 
migratory song birds. They also have a broader range 
of interests that expand to other wildlife species as 
well. | 


The Environmental Protection Service 
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reviews the package with a broad range of interests in 
the area of environment. Some of the areas that tend 
to fall within their interest are, in particular, the 
fate of pesticides, some things that are outside the 
scope of what I will be talking about today such as 
disposal of containers and things like that. 

Fisheries and Oceans Canada review it and 
naturally they are primarily looking at effects in the 
aquatic environment and the effects on fish. 

Agriculture Canada has some capabilities 
within this area, they do review the package. Their 
own internal capabilities tend to be in the area of 
soil sciences, as you might expect, and we do receive 
some feedback and comment from them and certainly talk 
to individuals within their organization that have that 
expertise. 

At the far end here you will see forestry 
and specifically the Forest Pest Management Institute. 
This was the institute for which I worked throughout my 
15-year career and the Forest Pest Management Institute 
reviews -- are requested to review by Agriculture 
Canada the environmental fate, the environmental 
effects packages, as well as being the prime agency 
that's looking at the efficacy of the product. 


As Dr. Ritter spelled out, in Canada we 
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in fact require that when a registration petition is 
submitted it also demonstrate effectiveness for the use 
required and Forest Pest Management is actively 
involved in reviewing on that aspect. 

THE CHAIRMAN: Mr. Kingsbury, is the 
forestry section independent of Environment Canada; 
is it a completely independent agency? 

MR. KINGSBURY: At the moment it is a 
separate federal department, but throughout its history 
it has had a variety of relationships. When I began it 
was part of Environment Canada, after that it was moved 
out of Environment Canada and was included in 
Agriculture Canada and just recently it has become a 
separate federal department. 

One of the things that is peculiar about 
the role of the Forest Pest Management Institute, tends 
to be somewhat different than all of the other 
agencies, although not exclusively so, is that partly 
for some of the reasons you've heard from Dr. Campbell, 
et cetera, about forestry being a rather limited market 
and the data requirements in forestry being a 
particularly sensitive area and rather expensive area 
to work in. 

The Forest Pest Management Institute as 


part of its mandate to provide effective and 
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environmentally safe tools to the forest manager gets 
actively involved in the generation of data. It does 
this primarily in the fields of efficacy, environmental 
fate and environmental toxicology. 

One of the reasons it does this is that 
the Forest Pest Management itself has submitted to the 
registration process applications for registrations of 
biological materials of which it is basically the 
manufacturer, if I can use that term, and this of 
course applies to viruses. 

The Institute has submitted registration 
packages and has received registration for viruses for 
forestry use and, in that role, it has to fulfill all 
the requirements that would be placed on any other 
registrant such as a chemical company. 

So we have that in-house capability 
partly because we need it for our own products, if you 
can call it that, but we also get actively involved in 
generating data on products that come from the 
agro-chemical industry, come from the pharmaceutical 
industry in terms of BT products. 

So we are both involved as a review 
agency in looking at these registration petitions and 
we are also actively involved in generating some of the 


data within those areas. 
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Okay. What kind of data is required in 
the area of environmental effects for these agencies to 
review? There is a specific requirement not only for 
the kind of laboratory studies that Dr. Ritter talked 
about in some detail on various organisms such as fish 
and birds and mammals, but there is a specific 
requirement within the Canadian registration process 
for studies carried out under field conditions, under 
appropriate Canadian use situations where the intended 
use pattern will come into play, and that the data 
generated in those conditions be done following direct 
application with the maximum label rate for which 
registration is being looked. 

I would like to emphasize a couple of 
points with respect to this, and I will be talking 
about those field studies in some detail later. 

First of all, the Canadian context is 
important. We have not registered products in Canada 
in the absence of Canadian field studies. We simply 
feel it is essential that the studies be done under 
Canadian conditions; i.e., Canadian forestry sites, 
Canadian species, species that are utilizing them which 
may be unique to Canada. 

Secondly, I would like to emphasize that 


these field studies are done on the commercial product, 
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so they are done on the formulated material that an 
agency such as OMNR will eventually end up using if the 
material in fact is registered. That means that it 
includes all the components of that as the manufacturer 
sells it to the user. 

And, thirdly, what I would like to do 
is -- or what I would like to emphasize is that if the 
product is to be used in forestry situations in Canada 
by any kind of application method that involves 
disseminating it fairly broadly - i.e., this is 
exclusive of something such as a tree injection type of 
situation that Dr. Campbell talked about where it is 
actually injected right= into”a “treev—FilEFivris!) goingreta 
be broadcast from ground or aerial sprayers, there is a 
requirement, the data on its fate and effects and 
aquatic systems be carried out utilizing direct 
application to flowing and static waters. What this 
means is that we have to test it flying an aircraft 
directly over an aquatic system. 

Now, this is done recognizing that this 
in fact is not the common practice in forestry 
operations, that we utilize things such as buffer zones 
to get away from that kind of exposure. However, we 
Simply feel that the expansion of the use of a product 


from something like soyabeans or corn into forestry 
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provides the opportunity for expansion of the exposure 
to aquatic systems. And I think you will recognize 
here some parallels with what Dr. Ritter was saying 
regarding when you expand the use you look at what is 
the expansion of the potential exposure and risk 
involved with that use. 

It's important to keep this in mind that 
when I talk about aquatic effects I'm talking about 
aquatic effects measured under direct overspray. 
That's what the registration process considers. 

Okay, moving on to my second point. When 
Agriculture Canada register products they assign them 
to product classes and -- 

MSP eMURPHY -28QO>8 aLom=sorry, = just before 
yousgo®cn=-= 

MRS CRENGSBURY 9A. Sorry? 

Q. --perhaps just for the record we 
should point out that the list of all of the different 
kinds of data that's required is in Dr. Ritter's paper. 

And just for the record and for your 
information, the entire list with some description is 
on page 87 to 88 of the statement of the evidence for 
Panel 12, Volume I. 

A. And the specific areas of 


environmental chemistry and environmental toxicology 
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are Items F and G on page 88. 

O-FPSornuy, tCominterript. 

A. That's okay. I was talking about the 
restricted class. The restricted classification for 
products to be used in forest management ensures that 
further project-specific review will be carried out at 
the provincial level. 

Why are forestry products put into this 
restricted classification? I would refer you to and 
will quote to you from page 96 of the volume of 
evidence, and basically it says: 

"This designation reflects the historical 

perception that both the aquatic and 

forestry environments, being in a natural 
state, are more environmentally sensitive 
and, thus, warrant particular care and 
attention." 

Q. And that’s from that same volume and 
also from Dr. Ritter's paper; is that right? 

A. That's correct. I would emphasize 
that it is not related to the nature of the product 
itself, although in other situations; that is, where 
the use of the restricted category could come into 
play. 


For instance, with a material that might 
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be used in fumigation within homes it might be 
restricted and the restriction might be that it had to 
be applied by a licensed applicator. 

In this case it is not related to the 
nature of the product and its inherent toxicity, and 
that can be demonstrated by the fact that rather 
innocuous materials such as viruses and bacteria, BT in 
specific, are classified as restricted products just as 
broad spectrum chemicals used in forestry are. 

The practical ramification of this 
classification of these products into the restricted 
category is that the appropriate provincial body must 
provide specific permit for each aerial application for 
forestry of the pesticides that are in this category. 

In Ontario, this permit -- permitting of 
of course is done by the Ministry of the Environment. 
What it means is that there is an examination of the 
project, a requirement to submit maps, project 
descriptions, things like that to MOE and the 
opportunity for MOE to impose appropriate conditions on 
that application and generally this involves the 
application of buffer zone restrictions to the project. 

Now, Mr. Nicholson and Iskra have gone 
into some of the details of how this actually comes to 


play at the project-specific site level. 
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Okaymisithermthiimrdipoint: bewould?) likes to 
make is that this is not the end of the evaluation 
process in that post-registration monitoring and 
research studies for forestry pesticides has been 
extensive and ongoing and has resulted in feedback into 
and continuation of the evaluation process. 

It is a fact that in forestry a great 
deal of research and monitoring effort has been carried 
out after the product has been registered. That's not 
to imply that we haven't gone through the steps I have 
described prior to registration. 

What are the reasons for that? Well, 
first of all, it reflects the climate in which these 
products came into play. I am talking now about the 
products we are dealing with in this process, the 
Ministry's proposing to use, and these are basically 
the products that have come into play primarily in the 
70s. And, as we know, that was an area when, one, 
there was a lot of growing environmental awareness, 
there was a great deal of environmental legislation 
being put into place in different jurisdictions. This 
also coincided with a very expanded -- great expansion 
of the spruce budworm infestation and with spray 
programs attempting to deal with that. 


During that period there were a lot of 
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new jurisdictions getting involved in new uses and use 
patterns and strategies of using these materials, 
although they continued to use the same registered 
products. And in the process of those new strategies 
coming into play and large scale operations, a lot of 
research and monitoring was done. 

The Forest Pest Management Institute 
itself did a great deal of this, but there were also a 
lot of other agencies involved. In fact, in many 
jurisdictions for a period of time when they had large 
operations, there were very active environmental 
monitoring committees in place whose members did a lot 
of studies. 

Some of the new use patterns or 
strategies that were looked at at this time were 
applying the material to earlier stages of the budworm 
than had been normally the case, what we call L2 
spraying, spraying second instar larva, trying to knock 
back at a very early stage in its development 
infestations that were at a very, very high level. 

Another strategy in which a fair bit of 
spraying, largely at a research level, was done was 
using these materials to try and reduce moth 
populations, spraying adult budworm. And then there 


were also things like the introduction of four-engine 
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aircraft into situations like Maine and Quebec and the 
recognition that this required doing environmental 
studies because of an increased potential for 
introducing the material into small lakes as a for 
instance. 

So there was a lot of additional 
post-registration work done particularly on budworm 
insecticides, but the same interests tended to result 
in work being done with other pesticide uses. 

These research and monitoring programs 
involve federal and provincial agencies and 
universities, and a lot of the data that was generated 
at that time still serves as very important data in the 
data package. Much of that information you will in 
fact find within the ESSA Document. 

As this data was generated it was fed 
back into the registration process and it now forms 
part of the data package that sits there. 

Now, much of this data was not specific 
data that generated by a registrant; for example, 
everything the Forest Pest Management Institute does is 
basically public’data,* but’ it dsMalso4ttaken ‘by the 
manufacturer of the specific product and submitted as 
part of the support for their registration package. 


We, of course, send the data directly to all of the 


ef 
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bodies that you see involved in the registration 
process so that they have it there and available. 

I would like to basically shift gears now 
and start to talk about pesticide impacts in the forest 
environment. And one of the things I would like to 
suggest, and certainly that is very much reinforced to 
me by my experiences, is that although we are dealing 
with a complex issue, there is much about pesticide 
effects that is in fact common sense and predictable. 
It's possible to look at some general principles and 
to, I think, get a fair grasp and understanding of the 
assessment procedures that are used. 

The first point I would make is that 
pesticide effects are either direct, and by that I mean 
they result: from the toxicity, the direct toxicity of 
the pesticide to the organism that is affected; or they 
can be indirect, and by that what I mean is they are 
due to the organism being affected by the pesticide's 
direct effects on other organisms or on their habitat. 

I will give you a simple example of the 
difference between direct and indirect effects and I 
will talk about a caterpillar, for instance. A 
caterpillar could be affected by an insecticide by 
being directly poisoned by the insecticide, in fact 


that is the intent of insecticides, so that is a direct 
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toxic effect. 


A herbicide on the other hand might -- is 
most likely to affect a caterpillar by affecting the 
plant material that the caterpillar would eat. Now, 
that may have the same eventual consequence in terms of 
the caterpillar, the caterpillar may die because it's 
food source dies, but it would have been an indirect 
effect of the herbicide. 

Just expanding this I would like to 
present the same kind of thing with respect to say a 
song bird, a forest song bird. 

An insecticide might exert a toxic effect 
on the bird. Now, it's less likely that the 
insecticide would affect the bird because, of course, 
it's been selected for its activity on insects not on 
birds, but it may still have a toxic effect on the song 
bang: 

On the other hand, the insecticide might 
affect the song bird indirectly by changing the 
behaviour of its insect prey. For example, if it 
knocked a lot of budworms out of trees it might make 
them much more available to the bird on the ground. 
That would be an indirect effect. It might be 
perceived to be a positive effect making a food supply 


available. Or that same effect could become a negative 
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effect, indirect effect, if in fact a large -saphsskepe OL 
the song bird's food supply was removed because of the 
direct toxic effects on the food supply. 

You can also have indirect effects 
through habitat of both insecticides and herbicides. 
For example, a bird could be indirectly affected by an 
insecticide if the insecticide preserves the foliage on 
a tree where it's nest site is. It may in fact enhance 
its ability for reproductive success by maintaining the 
integrity of its nesting site. And, as you can tell, I 
have given some intentional positive and negative 
indications of indirect effects. 

PESrvs shard Co’think "om positive direct 
effects, positive effects that come because of the 
toxic response. Indirect effects need to be evaluated 
thinking of -- in a broader scope of, they can be 
positive, they can be negative, they can be neutral. 

THE CHAIRMAN: Can you not view a 
positive net effect by eliminating a pest that in turn 
is very detrimental to a particular species? 

MR. KINGSBURY: Yes, and that would be an 
indirect effect. Although it's because of the direct 
toxicity on the pest, it's an indirect effect on the 
species we are talking about. 


Okay. And maybe we should pursue that a 
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little bit more. As I said, a herbicide -- there is 
little likelihood of a direct toxic effect on a song 
bird, the product has been developed to affect plants. 
Okay. The impact on the song bird would be indirect 
through the ways in which the herbicide alters the 
plant community both in the short term and the long 
term and, again, these indirect effects could be 
positive or negative. And I think Mr. Buss pointed out 
that this depends on the specific habitat requirements 
of the individual species and that over the duration 
of, say, that herbicide's effects on the plant 
community in the short term it might be negative to one 
species, positive -- in the long term positive to that 
same species, or vice versa. 

Another thing that is very important to 
take into mind are: What are the habitat values 
present on the treated site before the treatment. We 
have to recognize that herbicides are used in areas 
that have previously between harvested. They tend to 
be areas that provide little habitat for most song bird 
species. 

And I think it's a fair assumption to say 
that the effects of herbicides on most song bird 
species are primarily going to be effects seen 3, 5, 15 


or 50 years down the road simply because at the time 
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the herbicide is applied to the site, the site does not 
provide a great deal of habitat for most song bird 
Species; it certainly doesn't provide any habitat to 
speak of for song bird species adapted to mature 
conifer forests. 

Now, if in the long run the use of that 
herbicide converts land back into mature conifer 
forests faster or converts lands that wouldn't go back 
to mature conifer forest, then down the road there may 
be a net positive effect for that species. 

For other species, the birds that are 
adapted to a mixed woods forest or to a heavy shrub 
layer, the herbicide may tend to have a negative effect 
of removing habitat faster from the system than might 
be the case if you didn't spray it. 

The important thing is to consider the 
habitat value of the treated stand as compared to the 
stand that would have existed without the herbicide 
intervention. And, of course, another thing that 
becomes important here is in terms of the magnitude of 
the potential effect on any species are considerations 
such as: What is the size of the treated area, what is 
the proximity of it to other habitat available, and 
this is just as true for a herbicide application as it 


is for any other silvicultural procedure that is 


Farr & Associates Reporting, Inc. 


24 


25 


Kingsbury, Ritter 20193 
dr ex (Murhy) 


changing the qualities of the habitat within a given 
area. 

Okay. I would like to move now to 
consideration of direct effects. Direct effects are 
primarily determined by the toxilogical properites of 
the pesticide, that is the first factor; and secondly, 
by the nature and the duration of the organism's 
exposure to that pesticide, both nature and duration, 
and I will be talking about those. 

Briefly in terms of toxicology all I'm 
going to say is that in general there are some very 
general common sense things come into play. 

Insecticides are mostly toxic to insects 
and related creatures like spiders, they have lesser -- 
tend to have lesser toxicity to higher organisms such 
as fish, birds, mammals. They tend to be very -- of 
very low toxicity to plants. Herbicides are primarily 
toxic to plants and generally have very little toxicity 
to other organisms. 

Now, toxicity can vary via route of 
exposure and Dr. Ritter went to some length on various 
routes of exposure that are evaluated in terms of human 
health considerations. Oral, you know, via the diet; 
contact via contact with surfaces. The same thing 


comes into play in terms of direct effects on other 
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organisms. This leads us to a consideration of 
basically the fate, the fate of these pesticides when 
they end up in the environment. And I will be 
addressing this from the perspective of their fate, of 
course, determines the exposure of organisms to them. 
Okay. 

Teamacoingsatotdo!s thispiairly briefly: 
There is considerable discussion of this and evidence 
for it in the ESSA Document describing levels, 
pathways, et cetera. 

I would just note for you, but I don't 
intend to discuss at this point, within the ESSA 
Document, Table 5 on page 40, and this is a very quick 
summary of typical maximum exposure levels, if you want 
toacallLeitethiat, sinaterms*soLaconcentratLonseot the 
pesticides we are talking about that end up in various 
parts of the forest environment after applied. 

I may use the word substrates for those 
parts. By a substrate I simply mean a part of the 
forest environment such as soil or foliage or berries. 
When the material is applied to a forest site it ends 
up in or on these various substrates. 

Now, there is an important distinction 
there in terms of whether it's simply on or whether it 


has moved into, and I don't intend to go into a great 
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deal of detail on that, simply to point out that the 
material may be more or less closely associated with 
whatever that substrate is. 

Herbicides, because of the nature of the 
sites that we apply them to, having been recently 
harvested, tend to end up in two major compartments of 
the environment; plants themselves which, of course, 
are the target or soil. Now, soil is sometimes also 
the target if we are applying the material as a site 
prep treatment. 

In both of those substrates the 
herbicides that we are talking about tend to have half 
lives; i.e., times in which the initial residues 
decline by 50 per cent that are measured in terms of 
weeks. 

There is all kinds of factors that 
influence the half life of a given material on a given 
Site. The organic versus inorganic component within 
the soil as a for instance. Many of these herbicides 
might be very strongly bound to organic material and 
that might tend to make them persist for a longer time. 
The amount of rainfall, soil conditions, light 
penetration, all kinds of factors affect that and I'm 
not going to go into it in depth -- detail. 


I mentioned that persistence in these 
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substrates for herbicides tends to be in the matter of 
half lives of weeks. One exception is simazine. Dr. 
Campbell spelled out the use pattern for this material. 
It's primarily used within southern Ontario in old 
field situations where you are basically taking an 
agricultural site and trying to convert it back to a 
forestry site. Simazine, unlike the other herbicides 
we are talking about, tends to have a half life in 
soils measured in terms of months. 

Insecticides are primarily applied to 
rather mature forest sites. The first major 
consequence of this is that most of the insecticide 
ends up on foliage. In many instances we measure very 
little insecticide reaching soil, reaching the forest 
floor after the spray application and, of course, the 
foliage is where we want to get it because that is 
where it performs its function. 

The insecticides that we are considering 
here have half lives in foliage that is measured in 
terms of a few days. Again, depending on many of the 
parameters I have talked about; amount of rain, 
sunlight, penetration, the nature of the foliage it 
lands on, et cetera, but they tend to disappear from 
that foliage rather quickly. 


There is one exception to that in that 
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small amounts of insecticides, particularly the 
chemical insecticides, may in fact become tightly a 
associated with the cuticular waxes on the conifer 
needles’ surface and that has been shown to be an area 
where, although most of the material on foliage 
disappears rather quickly, some of it that is tightly 
bound to that waxey surface will in fact persist for a 
rather long period of time, by that I'm talking about 
years. 

Once that needle -- conifer needle falls 
to the forest ground and begins to break down, it 
appears that the material becomes just as liable to the 
rapid breakdown that I described before. So it's 
basically because it is tightly bound to the waxey 
surface may in fact be chemically locked up with those 
cuticular waxes that we can continue to measure for a 
long period of time. That, of, course greatly limits 
its biological activity, in fact those kinds of 
residues are very difficult for an organism to pick up. 

Okay. I would like to start talking 
about organisms now and ask, Greg, if you can switch on 
the next overhead. 

O. MAndethi sitsmexhibl Cee Webpages < 

A. I have entitled this: Generalized 


Pathsways of Potential Insecticide Effects on an 
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Organism in the course of the environment and I will be 
going into a more specific situation in a moment. What 
I would like to point out here is that the pesticide 
which has its own particular toxicological properties 
can come in contact with the organism, whichever one it 
is we are considering, by direct contact with the 
spray, in terms of contact with spray droplets, or 
because the material has been deposited in the forest 
environment, and I have separated this deposition into 
substrates that the organism contacts. You might 
consider it sort of the surfaces in which it comes in 
contact as it goes about its activities sort of ina 
very impartial context like the floor you walk across, 
and substrates that the organism utilizes. These may 
be things like other organisms that it ingests or 
nesting material that it collects and brings back to a 
neste 

One of the things you will recognize, 
this are different toxicological pathways just as Dr. 
Ritter spelled them out. For example, direct contact 
with the spray may come through inhalation, the 
organisms actually breathing the spray droplets in. 
Contact with substrates; that is, just crawling across, 
of course, is a contact toxicity via through the skin, 


it's a dermal exposure. And, of course, contact with 
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things it's eating becomes an oral exposure. 

So we see the same pathways of exposure 
are possible for an organism as they have been spelled 
out by DrioRitterte! And? tin, fact inethe*toxi1ogical 
environmental toxicology data packages these different 
pathways are evaluated. In general, the really 
important -- for an insecticide the really important 
pathway is this one, it's the direct contact with the 
spray that presents the most concentrated material 
exposure with the most concentrated material. And Dr. 
Ritter has talked about, you know, the need for a 
exposure to enough of the material to exert a toxic 
effect. This is the pathway which tends to be the most 
important one for an insecticide whether it's going to 
have a direct toxic effect. 

I think this is an appropriate point to 
talk about the whole area of bio-accumulation, 
bio-concentration, bio-magnification. Basically what 
we are talking about here is a couple of things. What 
residues end up in this organism, how do those residues 
relate to residues that are within the environment in 
general, and I think this is an area that a lot of 
confusion can come to play and so I would ask you to 
think -- you know, take a look first of all within the 


ESSA Document, consider the way in which we have used 
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these terms in this document. And these definitions 
are spelled out on page 176 of that document. 

Now, I would caution that the use of 
these terms in this way may not be the way in which 
they are referred to in ordinary conversation or in 
scientific papers, that there is quite a number of ways 
to talk about these terms. I will talk about them in 
the context of how the ESSA Document has used them and 
I hope that I will be consistent throughout this 
process in using them in that way. And if you need 
clarification at any point please ask me, because I 
could be as confused as you might be. 

By bio-accumulation we are using that in 
the context of what is here without any respect, what 
is in the organism with no respect or regard to what is 
happening in the environment. And it is true that for 
all of these materials they can be found after use in 
organisms, you can find them in birds and fish and 
insects and that, in the context we are using the word, 
that is evidence of bio-accumulation; the material is 
there, it can be found. 

Bio-concentration implies a relationship 
between what is in the organism and what is in the 
environment and, as the word sounds, it indicates a 


concentration in the biota, within the organism. So we 


Farr & Associates Reporting, Inc. 


Kingsbury, Ritter 20201 
dr ex (Murhy) 


are implying an elevated level within the organism over 
what is in the environment. 

Basically what that is implying, that 
bio-accumulation may -- you know, saying the material 
moves into organisms. Bio-concentration means its 
continues to move into organisms and it doesn't move 
out of them. Bio-magnification implies that as you go 
up the food chain, one organism that is feeding on 
other organisms that have pesticide residues in them 
will continue to accumulate those residues and will end 
up with more residue in it than the organism at the 
lower level. 

For the pesticides that we are 
considering in this exercise, as I mentioned, we see 
bio-accumulation when -- that we can find these 
pesticides within organisms. There is no evidence for 
these pesticides of bio-concentration or 
bio-magnification in terms that I have spelled out to 
you, and I think that the best way to say that is that 
once exposure -- environmental exposure ceases the 
materials will no longer be found in the organism. 

Now, there will, of course, be a clearing 
time, a time period that it may take for the material 
that has been there to disappear. With many of the 


materials we are talking about we are talking here in 
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the order of hours. They are in fact highly liable to 
the processes, primarily of excretion, of elimination, 
that most of these materials can move out of organisms 
almost as readily as they move into them and they are 
also liable to a certain extent to metabolism within 
the organism, that the organism can break them down. 

THE CHAIRMAN: When you say, Mr. 
Kingsbury, that there is no evidence of 
bio-magnification or bio-concentration for the 
pesticides-- 

MR. KINGSBURY: Mm-hmm. 

THE CHAIRMAN: --does that mean to say 
that that is the imperical position, or are you 
implying that if there was any bio-concentration or 
bio-magnification found you would not register the 
pesticide? 

MR. KINGSBURY: Basically, I think what 
we can imply from the fact that we don't see them in 
these materials which are, of course, registered and 
being used, is that the registration process has 
already ensured that these things don't incur. 

THES CHALRMAN- Bemanasntoaaitsdidroccur, I 
take it you would not register it; is that correct? 

MRE EKINGSBURY:N PYes7? “thatts’correct “And 


I think you can recognize that in the late 60s the 
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registration process and one of the things that really 
drove the registration process was the fact the 
recognition of bio-concentration and bio-magnification 
associated with some of the materials in use at the 
time and, of course, DDT is the classic, and the 
hazards that that presented. 

And that, in fact, is something that is 
looked at very closely in the registration process and 
is perhaps one of the real red flags that would prevent 
registration of a product, regardless of its other 
qualities. 

THE CHAIRMAN: And are you running these 
tests for bio-concentration and bio-magnification using 
the most conservative detection methods, like parts per 
quadrillion or whatever we can ascertain today, as 
opposed to what might have been used in the 60s and 
HOS? 

MR. KINGSBURY: I think I could probably 
say with a great deal of certainty that residues are 
now being evaluated probably 3 to 6 orders of magnitude 
lower than we were capable of looking at at those times 
I think in the products you are talking about. 

Analytical chemists are incredible people 
in terms of pushing their science to almost 


mind-boggling limits. You think of a part per billion 
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in terms of the human population and you recognize just 
how small that is. Even these -- even studies done 
right at the initial stages are routinely looking at 
tenths and hundredths of parts per billion and the 
technology is there to push that even further. 

Okay. I would like to move on now to 
basically what is below the line here. And now really 
what we are talking about, or what I would like to talk 
about is what are the nature of the effects on the 
organism and I would like to concentrate on two very 
specific and important bottom line effects, if you 
mrghe calle "that: 

pnenescanynorecourse,ibewanseffect’ that 
basically is as simple as the organism comes in contact 
and dies. We are, of course -- you know, we are 
interested in that, but I think we are more interested 
in what are the consequences of that. One of the major 
things we are interested in: Is this species capable 
of carrying on reproduction and producing subsequent 
generations. 

You could kill the organism, you could 
make it sick or you could change its behaviour in a 
fashion that causes it to be incapable of reproducing. 
You can consider that at the individual level, you can 


also consider it at the population level, and we are 
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aware that death of individuals or the inability of 
individuals to reproduce doesn't necessarily mean the 
population will not be able to reproduce and sustain 
itself. And, of course, the prime example we can use 
here is insect infestation that is treated with 
insecticides and is still able to maintain an outbreak 
status. 

That is sort of an extreme example of how 
you can affect a lot of individuals and not necessarily 
depress a population. That applies primarily to things 
that are capable of very rapid reproduction, like 
insects. To a lesser effect it is also true of things 
like small mammals and birds and, to an even lesser 
effect, of course, when you get to larger organisms. 

We can also impact on an ecological role or an 
ecological function that is associated with that 
organism. 

Every organism contributes to ecological 
processes. This can be via transferring energy through 
an eco-system by serving as either a prey organism or 
as a predator on other organisms, or as a herbivore on 
plants. It can be by a function of helping to exert 
pressure on other species populations by being a 
predator or perhaps a parasite of that other species, 


so it can keep that other species population in check. 
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That can be considered an ecological role or function. 

It can be involved in breakdown in 
cycling of nutrients, taking dead plant material and 
MeLiwr noes OMmSO leech angssel tkesithatemior ELt ‘cantibe 
something as specific as pollination, okay, playing the 
role of serving as a -- carrying pollen from one plant 
species to another and, therefore, be an essential link 
in plant reproduction. 

Soppacgaingeel, wolltdiaakesyourtito; sort; of 
keep in mind those two major types of effects, and you 
can see where we have sort of moved beyond the organism 
level and we are starting to get to population level. 

Okay. What I would like to do now is 
take this generalized pathway and apply it to specific 
organisms. If I can have the next overhead. And for 
the purpose of this example, the organism I have chosen 
is a bee. 


MSte MURPHY mee Ovmrhatusunxhaibabe 798 page 


MRISNBRINGSBURY 2ePeAle eOkay Siaimeajust going 
to briefly say a bit with respect to an insecticide and 
we will talk about a chemical insecticide, a broad 
spectrum insecticide and a bee, sort of try and draw 
out some of these principles I have talked about and 


illustrate them. 
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The first thing, as I have mentioned, 
with a bee, the bee is most likely to be affected by 
direct contact with the spray cloud. The consequence 
of that, there are a number of ways in which that -- of 
factors that come to play. First of all, is the bee 
going to be in contact with spray droplets? That may 
require it to be out and actively moving about the 
environment for the rather short period of time that 
the insecticide is present as spray droplets. 

Our institute used to do a lot of work 
with honey bee colonies, taking them out into spray 
areas, and one of the things we quickly discovered is 
that very often, if an insecticide was applied under 
fairly typical conditions, early morning or late 
evening, we simply didn't get an effect on bees because 
they weren't out and exposed to the spray itself. 

Now, that was irregardless of the fact 
that the material might have been highly toxic to those 
bees because you have got to have the exposure. We had 
other instances in which the material was applied on 
warm days, later in the day, our bees were out and 
actively foraging and a lot of bees were killed because 
they had that contact. 

If you talk about wild bees and, you 


know, we are dealing with a complex in the forest of 
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perhaps somewhere in the order of 50 to 70 species of 
wild bees, most of which are solitary, unlike the honey 
bees and bumble bees which live in colonies, you have a 
whole range of possible scenarios in terms of where 
they might have their nesting sites, their resting 
Sites, when they might be active, that kind of thing. 

Again, when bees were -- honey bee 
colonies were out and in direct contact with the spray 
and we did document extensive mortality, we still, in 
the majority of instances, saw that the colony vigor 
and strength by the end of the season was quite normal 
compared to untreated colonies and that's because a 
portion of the population was within the hive or was in 
the egg stage or the pupal stage or the larval stage 
which didn't have the same exposure and which, in fact, 
in many instances can have a totally different level of 
sensitivity to a given insecticide. 

Okay. One of the reasons we use bees a 
lot is that they are very good organisms in terms of 
both this and this pathway. Bees go out and they 
contact the air and they crawl across soil and they 
crawl across plants and flowers and they collect 
pollen, they collect nectar from plants, they collect 
propolis, which is sort of gum from trees that they use 


to stick up their hives and make it hard for the 
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beekeeper to get in, and they collect - wild bees in 
particular - nesting materials. They tend to be a 
rather good species for sampling the environment. 

But for any organism there is always the 
possibility that some particular Ses Gh one of these 
pathways might become prominent all of a sudden and I 
would give you an example. There are some 
insecticides - and I am not limiting this to forestry 
now, I'm actually thinking more of agricultural 
materials - that are formulated in a fashion that they 
are disseminated in the environment in a certain 
particle size as very small particles and, in some 
instances, we found that bees actually collect these 
particles in the activity of collecting pollen. They 
may not actually seek them out, but the particles 
sitting around are simply liable to being gathered, 
concentrated and taken back to the hive and, in fact, 
can have some very negative impacts on bees. 

So that's an example of sort of a place 
where all of a sudden because of some specific quality 
of the pesticide or some physical quality of the way in 
which is out there in the environment, a particular 
species suddenly gets impacted to a high degree. 

I would just like to briefly then talk 


about this ecological function in terms of bees. 
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Ope Ganavousoust tellemecesDidsanything 
happen as a result of finding out that there was this 
problem with the size of the particle? 

A. There have in fact been products 
Where the manufacturer has reformulated the material in 
a different format; for example, taking it from tiny 
solid particles and made it a material that's applied 
aS a -- in solution and that has, in fact, eliminated 
the problem of the bee collecting it, taking it back to 
the hive and suffering impacts. 

Okay. I've talked about how a bee 
colony, as a for instance, can be resilient to the loss 
of some of its individuals. An ecological function, 
such as pollination, may be even more resilient and one 
of the things that comes to play here is that in nature 
it is not very often that an ecological function is 
dependent on only one species. 

For example, pollination of forest plants 
involves not only a variety of bees - and I have 
mentioned perhaps 50 to 70 bee species - but a whole 
bunch of other insects and even vertebrates that play a 
Boles ingnol linations gthings dikesants,, butterfiies, 
wasps, even hummingbirds and bats are important in 
pollinating of some plants. 


So a pollination process might be 
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resilient even to the degree of being resilient to a 
large impact on one species. One of the ways that the 
resiliency can be there is because a reduction in the 
contribution of one species can be compensated for by 
an increase in the activity of another species, and I 
would like to get to a specific example pertinent to 
the topic we are talking about today. 

Fenitrothion is known to be capable of 
impacting quite heavily on bumble bees. If bumble bees 
are out, and particularly if they are out foraging at 
the time of spray, fenitrothion can cause direct 
mortality of bumble bees to a fairly extensive degree. 

In New Brunswick, some studies done there 
have shown where fenitrothion sprays that impacted 
heavily on one species of bumble bee that emerged early 
in the season reduced the populations of that type of 
bumble bee and potentially that, of course, would have 
reduced their role in the pollination process and the 
overall function of pollination in that eco-system. 
However, in this case, the researchers found that later 
emerging bumble bee species who emerged from their nest 
Sites later in the season built up their populations to 
higher than normal levels. 

Now, this was a consequence of lack of 


competition with the earlier emerging species. In 
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other words, they were able to go out and find more 
food and expend less energy getting that food and put 
more of that energy into the reproductive efforts and, 
therefore, built up bigger colonies and thus, toa 
certain extent, they compensated in terms of the 
overall pollinating activity in that system and the 
plant --citsicontribution to plant reproduction. 

Now, in saying that we have to recognize 
that there may be some specific linkages; for example, 
there may be a plant species that depends exclusively, 
for one reason or another, on that early emerging 
bumble bee species. So we are not saying that we 
haven't necessarily had a fairly critical effect on one 
kind of thing, but there tends to be these compensating 
mechanisms built into virtually all ecological 
functions: 

Q. Okay. Mr. Kingsbury, I understand 
that basically up to this point you have been 
discussing the pathways for direct exposure in the 
terrestrial environment, the possible pathways. 

I understand you are now going to be 
going on to discuss in some detail the pathways -- 
potential pathways for direct exposure in the aquatic 
environment. 


And I would suggest, Mr. Chairman, if you 
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would like to take a break at this time it would 
probably be a good spot. 

THE CHAIRMAN: Okay. We will break for 
20 minutes. Thank you. 

---Recess taken at 10:25 a.m. 
---On resuming at 11:00 a.m. 

THE CHAIRMAN: Thank you, ladies and 
gentlemen. Please be seated. 

Ms. Murphy, just before we go on there is 
going to unfortunately have to be a slight schedule 
change to the hearing schedule. 

We have a conflict on the Friday, August 
the 25th. We were going to sit Tuesday through Friday 
that week and what we are suggesting is, is that we 
come in Monday night on the 21st - we weren't going to 
sit the 21st either - and sit the full day on Tuesday, 
Wednesday and sit a full day Thursday and not leave 
until sthei 7wol.crock), flightivorntweewrll esit guntidl ative wor 
however late we have to. 

In that way we will have made up most of 
the time that we would be losing by not sitting on the 
Friday. 

MS. MURPHY: And we are expecting at that 
stage Panel 14 would probably be in cross-examination. 


THE CHAIRMAN: That's right. 
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MS. MURPHY: Thank you. 

THE CHAIRMAN: Again, you know, we try to 
set these schedules as far as we can in advance, but 
unfortunately things do come up that we have to make 
amendments from time to time. 

Thank you. 

MS. MURPHY: Unless there's any problem 
for anyone else, it is certainly not a problem for us, 
sixk 

THE CHAIRMAN: So we would be commencing 
on the Monday -- sorry, on the Tuesday at 9:00 a.m., if 
that's clear to everybody. 

MR. KINGSBURY: If I might just make two 
POAntseot clarifacation wa Dimi tter pointed, out, toame 
that, like others I have read about in the transcripts, 
I have been using the royal "we" a little bit. 

Just to remind you, I do not make 
regulatory decisions or I did not make, Agriculture 
Canada makes the decisions, and with respect to 
bio-accumulation I more or less implied that I wouldn't 
let this happen. That of course is Agriculture 
Canada's role. 

I have a great deal of confidence that 
they would in fact take the regulatory position that 


they spelled out and that would be the recommendation 
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that would come certainly from Forestry, given that I 
would be the person involved in making that. 

And also, just to clarify whether there 
was some confusion again when we were talking about 
that, Mr. Chairman, you indicated an interest in how 
sensitive -- how finely can we detect these things. 

The point of course is with bio-concentration and 
bio-magnification that really that's an area where you 
don't need the sensitivity of residue analysis because 
you are looking from quantities that are building, 
okay. 

The analogy might be, if you put pepper 
on your entire dinner and it's moving into your little 
piece of meat from everything else on there, then it is 
concentrating and magnifying in that portion, it's 
easier to detect. 

Ms. Murphy indicated I'm going to move on 
now to talk about direct effects in the aquatic 
environment and, of course, I have indicated that 
direct effects contigent on toxicity and exposure. 

Tt would? like *to"first "of alle talk “about 
exposure. In the course of this I am going to be 
making periodic reference to an article which I was a 
co-author@and, finiifact;massection-obaliiseartuClemwnicu 


I was the sole author of which you have in front of you 
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I believe as an exhibit. 

MS. MURPHY: It is Exhibit 712. 

MR. KINGSBURY: So you might just want to 
have that out. One thing that's unique about the 
aquatic environment is that, of course, all exposure 
comes through water, that's generally true. 

The implications of that are that the 
more you can keep a material out of the water the more 
you reduce exposure to all the organisms within the 
water and that, of course, is one of the reasons that 
buffer zones can be particularly effective in aquatic 
Situations because if you can reduce the introduction 
into the water you can greatly reduce exposure and the 
potential for effects. Nevertheless, with or without 
buffer zones there are ways and means by which 
pesticide residues can enter water. 

How can they get into water? I would 
like to make reference now to a table on page 260 in 
this article and this table talks about the different 
pathways or entry mechanisms of pesticides into water 
following their use in a forestry context. 

MS. MURPHY: Q. Okay. That was page 
260? 

MResKRINGSBURG2 ag Aves hate s@correct s” It 


talks about the pathway or the entry mechanism and then 
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it makes some general comments on the size of the 
exposure through that pathway and the duration. 

The first two pathways are called direct 
and drift, and this is relating to entry at the time of 
spray application either because of direct application; 
i.e., the application equipment passing over the 
aquatic system, or because of spray drift moving from a 
treated area into an adjacent aquatic system. In both 
cases, immediately after the application material will 
be deposited directly on the surface of the water and 
then disperse into that aquatic system. 

So@iteis an ‘entry route tthat rs. sony 
happens for -- basically for the length of time that 
you are actually applying the material. It's fora 
very short period of time, usually minutes or hours. 
And I would suggest that these are by far and away the 
main routes by which the pesticides we are talking 
about enter aquatic systems and, in fact, it represents 
the highest exposure pathways. 

The next two routes spelled out here are 
through ephermeral channels and basically what that 
means is the material is applied onto dry land which is 
flooded at a later time and through overland flow, if 
you have a very heavy precipitation event and you 


actually get water flowing across the surface of the 
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forest floor into an aquatic system. Overland flow 
might be expanded particularly in the context of 
insecticides as dripping out of the trees. 

This, of course, pathway will depend on a 
number of factors. One is: How easily can the 
material be picked off these substrates and moved with 
water that is moving into aquatic systems, it will 
depend on the magnitude of the rain events and when 
they are timed in relation to your spray application, 
and it represents, probably in many situations, a 
fairly modest potential pathway, but it all depends. 
Certainly in coastal British Columbia we have seen 
where you can have a very Significant rain event and 
this can be for a small period of time, a fairly large 
exposure, and I will be demonstrating that with some 
data in a moment. 

The final pathway measured here is 
leaching and leaching means that the pesticide moves 
with water through the soil and into aquifers, into 
ground water or directly into an aquatic system. 

THE CHAIRMAN: Mr. Kingsbury, what in 
general terms is the solubility of pesticides in 
general; are they soluble in water? 

MR. KINGSBURY: It varies a great deal 


with the individual pesticides. Some are extremely 
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soluble and some are very low solubility. The 
pesticides we are dealing with, without having the data 
in front of me, I think we are probably dealing with 
differences of three or four orders of magnitude in 
their solubility in water. 

Leaching, of course, can potentially lead 
to a long duration of exposure but at very low levels. 

MS. MURPHY: Q. Does solubility have 
anything to do with the potential for leaching? 

MR KENGSBURY: "WA. Sic (s) oner “bucenotecnie 
only factor that comes into play. As a for example, 
glyphosate or Roundup or Vision has a relatively high 
solubility in water, but it also is a material that is 
very tightly bound to soil particles, and these two 
things tend to be in conflict in terms of its ability 
to leach. 

The bottom line is that the soil -- 
organic matter in the soil captures it so tightly that 
it shows virtually no leaching potential and field 
studies to that -- about that have been included in the 
ESSA review. And, in fact, for both the herbicides and 
the insecticides that we are dealing with there have 
been -- the studies that have been done have shown that 
none of them show any significant tendency to leach. 


Okay. I would like to go back to those 
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first two exposure pathways, direct introduction and 
drift, and to do this I would like to draw on some data 
that comes from an experiment in which I was heavily 
involved carried out on the west coast of B.C. called 
the Carnation Creek experiment. 

Q. And that is the experiment that is 
being discussed in this exhibit; is that right, Exhibit 
Tele 

A. That is correct. In this experiment 
glyphosate was applied for experimental purposes to a 
watershed on the west coast of Vancouver Island where 
the Department of Fisheries and Oceans had carried out 
a long-term study on the effects of harvest -- forest 
harvesting on a small stream and the salmon populations 
Within it. It is certainly a benchmark study, both in 
terms of fisheries research and fisheries forestry 
interactions. When we got involved the study had been 
running for some 16 years. 

And basically what had happened, they had 
studied prior to harvest, over the period of harvest 
and following harvest fish populations, water 
chemistry, a lot of parameters, and as the site which 
had been planted came up in competing vegetation the 
opportunity was there to continue this study by doing a 


herbicide application and it gave a rather unique 
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opportunity to compare the types and magnitudes of 
effects from a specific tending operation involving a 
herbicide with effects that had been documented 
previously following logging operations. 

The experiment was carried out under the 
experimental conditions that I discussed in the data 
requirements portion; i.e., a portion of this 
experiment dealt with looking at environmental fate and 
effects following direct overspray so that one small 
tributary to the creek was directly oversprayed. The 
spray aircraft - a helicopter in this case - directly 
overflew the stream. It just pretended it didn't 
exist, it was just part of the forest block. 

Another portion of the study involved 
looking at what would happen with a -- when a buffer 
zone restriction was applied and, in this case, the 
buffer zone was a 10-metre buffer. 

The first slide that I'm showing you, and 
this is Figure 162 on page 260A, the slide on the left 
Side of the page -- or the figure on the left side of 
the page in the document before you is a measurement of 
the residues of glyphosate, that's the solid line, and 
also the main breakdown product of glyphosate, AMPA, 
which is the dotted line. And this is within the 


tributary that was directly overflown by the spray 
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aqizchatLte 

You note the time scale here, talking 
about the first 96 hours after application and, in 
fact, there were no measurable residues detected 
following that period. 

What you see is that shortly after 
application you see this initial high -- highest level 
measured in water and this is from the direct 
introduction of the material in the stream. The 
application lasted about three hours on this site and 
following this you see a rapid decline in the residues 
within the first 10, 12-hour period. 

At that point there was an extremely 
heavy rain event, and by extremely heavy I mean that 
the water level within this tributary more than 
doubled, well more than doubled, and associated with 
this rain event we saw another peak in the herbicide, 
the glyphosate concentration within this stream and 
this would represent those routes of -- these pathways 
of entry from being washed off of foliage and water 
flowing over what had previously been a dry streambed 
and also moving over the land into it. 

But, once again, after the rain event, 
you see a very rapid decline to low levels here. 


Q. And this particular graph differs a 
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little bit from the one that is shown in the paper on 
page 260; in particular, that it shows the dotted line 
at the bottom AMPA. 

MS. MURPHY: And, Mr. Chairman, we will 
be photocopying these particular slides. They are a 
little different from the one in the document. 

MR. KINGSBURY: Yes. Basically AMPA 
was -- the breakdown product was only detected in very 
few samples at very low levels and what -- this 
basically then would represent the type of exposure to 
fish or aquatic invertebrates in that tributary. And 
as you can see, it's not -- it's a very dynamic thing, 
that the concentration in the water is constantly 
changing. 

To try and put this in the perspective of 
what would be a toxic level for an organism such as a 
fish, if you refer to the preceding page, page 259 in 
the document, I have given toxicity measurements that 
have been evaluated in laboratory situations and I have 
given values for them. 

Under glyphosate you will see for rainbow 
trout, which is in fact generally the most sensitive or 
as sensitive as any of the other aquatic organisms 
including aquatic ste Ro rere Pore for which the data is 


presented, the values here for glyphosate technical is 
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130 units, that would be milligrams per litre or parts 
per million, okay. That number is not the number we 
should be looking at though, because we weren't looking 
at technical material. As I spelled out, these field 
tests are done with the commercial product as it's 
going to be used. 

MS. MURPHY: Q. The technical material 
is the same thing as the active ingredient? 

MR. KINGSBURY: A. The technical 
material is basically pure pesticide. It's trying to 
be as pure as you can get, the actual active 
ingredient, that's correct. 

Q. Okay. And you are telling us we 
should be actually looking at that second number then 
instead? 

A. The second number 8.3 micrograms per 
Litre; --smilligrams "per litre —-«sorry, not micro, 
milligrams per litre represents the toxicity of the 
commercial product we sprayed with here. And that 
value is a 96-hour LC50 value. 

What that means is LC50 is the lethal 
concentration to 50 per cent of the test organisms and 
what it means is that if you took a test population of 
rainbow trout and exposed it to 8.3 parts per million 


of Roundup for 96 hours half of those -- you would 
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expect half of those fish to die. 

The value at the peak level you see here 
is 160 micrograms per litre or parts per billion. One 
part per million would be ten times higher than the 
hundred you see here. So basically our 8.3 would be 
somewhere up on the fifth floor of the hotel if we 
extended this graph all the way up there. And the 
toxicity data here is saying is that if we had that 
level in the water for -- going straight out for a 
96-hour period, we could expect half of the rainbow 
trout in that system to show toxic effects. 

I think this demonstrates the almost 
trivial nature of this exposure on a strictly 
toxilogical level to what would be required from our 
understanding of the toxicology of that species to 
cause toxic effects. 

THE CHAIRMAN: Mr. Kingsbury, what would 
a normal safety factor be that you might apply for this 
example? 

MR. KINGSBURY: There is an important 
distinction between toxicology evaluations that are 
done for human health and for environmental 
considerations. 

The rationale for that distinction is 


that in human health toxicology evaluations you are 
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using a surrogate organism for the human, you are 
studying it in a mammal or a dog or a rabbit and that 
is part of the rationale behind why you have a safety 
factore 

In environmental considerations, because 
we are doing studies on the actual organisms that we 
are concerned about, we are making a direct 
measurement, we don't apply a Sateey factor per se, we 
don't even deal with that concept, we talk about actual 
measured impacts and effects. 

MS. MURPHY: Q. And would the safety 
factor that we heard about on the last day, the safety 
factor with respect to human health, Dr. Ritter, would 
that have already been applied to this product prior to 
the time that it is now being tested in the 
environment? 


DRiesi Ree tt ee A. Yes. 


Q. That was yes? 

Ans § PL esr 

Q. We can't really hear you. 
An Less 

Om, Thankay our 


MR. KINGSBURY: A. Okay. Are there any 
questions about that figure before I move to the next 


one? 
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This next figure represents the 
measurements that were made of glyphosate, solid line, 
and it's breakdown product and you can ignore it again 
because basically it was never found. 

In the portion of the treatment system 
Carnation Creek which was buffered, which was 10 metres 
away from the flight line of the helicopter, I point 
out two things. First of all, the same kind of peak 
associated with application and rapid decline and, 
again, a second input of the material into the system 
associated with the rain event and subsequent rapid 
decline. 

There is a difference here in terms of, 
in the first situation we saw that the direct 
introduction was the major -- caused a higher level 
than the rain event. 

The reason this is true is, if you will 
recall on your first figure, the scale on this side ran 
from O to 180 parts per billion. In this case, it goes 
from'*O. tors! l/2e" So that *®tnis@leveleis=.. 5 as=Opposcu 
to the peak of about 160 we saw in the system directly 
oversprayed. In the system directly oversprayed after 
the rain event we saw just over a hundred parts per 
billion and here we see somewhere just over three. 


In this case it's simply -- the relative 
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size of these things has to be put in the context that 
they are both very small compared to what we saw in the 
overspray. It seems to indicate here anyways that more 
material moved in from other -- by other mechanisms 
than either direct spray, which should have been 
limited to 0 of course, or from spray drift. And one 
of the things that contribute to this was that there 
was in fact movement of some water from that treated 
tributary into the main channel, so some of this 
residue may reflect that. 

Again, the magnitude of these two things 
indicates that in this experimental situation this 
buffer zone, this 10-metre buffer zone reduced the 
exposure which I have already described as trivial in 
terms of its potential for killing rainbow trout down 
to about a 60th, if I can make a broad generalization 
of what it was, simply by not having the aircraft 
directly over -- fly over the system. 

Q. And just to help me with looking at 
these three pieces of information together then, and 
just tell me if this is right. If we are looking at 
parts per billion, going to the last slide you showed, 
the one that showed what happened in the stream with 
the buffer, let's just look at the highest number in 


Danes erenebialione we Ltewasej4 ©-—.abouct Gwhat,y 3s ..7-— 
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With the buffer in this case? 
ve veans 

- The highest level is just 3.2. 
3.2 parts per billion? 


Thateserignce 


0 FF O FY HO PP 


Then on the other graph that showed 
the unbuffered stream, the highest amount was 160 parts 
per billion? 

LONG. nace SSCOorrecce 

Q. Is that correct? And then you were 
explaining to us from the previous page what the LC50 
was for rainbow trout and that was 8.3 parts per 
Million. What is that in parts per billion? 

Atimes S00" parts “perebiuavon- 

Q. Okay. Those are the units we should 
be comparing if we are looking all at the same units; 
Ls) that rignt? 

A. That's right. If we were to look for 
where that 8,300 would come here, it would be somewhere 
around the Nordair flight that is going over the motel 
at the moment. 

Q. Okay. Thank you. 

A. Okay. I have one more illustration. 
This one deals with an insecticide application to 


flowing waters. Once again this is an experimental 
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application carried out by our institute, was using 7,2 
oil which is carbaryl -- a carbaryl formulation to a 
flowing stream, a flowing stream in New Brunswick. The 
scale here is the first 24 hours after application. 

Q. Just before you go any farther. That 
is also in the paper, I believe, and you will find it 
at page 258? 

Ames Yes#eleamssorrvye) titisealsolin: the 
paper at 258. Once again I would point out to the fact 
that the exposure, the residues in water we see here 
clearly show that most exposure comes from the direct 
introduction as the spraying passes over the stream 
and, in this case, spraying only takes a matter of 
minutes and as soon as spraying ceases, a very rapid 
decline in residues. 

To again put this in the context of a 
toxic level, if you turn to page 257 you will see 
toxicity data for forestry insecticides to aquatic 
organisms. You will see here that again the 96-hour 
DG5Osbosrainbowhtzout ers s2o0 epants per «mi lbonsor 
2,000 - some five times higher than the top of the 
graph here - parts per billion, so it's maybe up about 
the third floor. Again, indicating that there are 
exposure tends to be rather trivial with respect to the 


dose required, the exposure required to induce a toxic 
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Setirecye on crouc. 

Q. And, again, that exposure level would 
have to be there for some period of time as well? 

A. For a 96-hour period. You will 
notice that I have got data here for other aquatic 
invertebrates and, as I've mentioned, insecticides tend 
to be fairly toxic to insects and related things such 
as -~ and included in that would be crustaceans such as 
the amphipod. 

The values you will see here range from - 
and if I may do the translation to the units we are 
using here - to 2 to 5 for stone fly nymphs, up to 6 
for daphnia, or 20 for amphipods parts per billion. So 
we see that for invertebrates we are now dealing down 
in this portion of the toxicity, the toxicities are 
down in this level for, again, exposures that would go 
straight out for some 96 hours. 

I think you can clearly see from this 
that invertebrates -- aquatic invertebrates are much 
more -- are exposed to a much more significant 
toxicological risk in this situation than fish might 
be. In fact, we might expect to see some toxic 
effects. Now, we were actually measuring them in this 
case and, aside from black fly larva, saw very little 


evidence that there were toxic effects. 
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I would make one more point about this -- 
well, I make a couple. First of all, this is very 
typical of how we see pesticides dissipating when they 
do reach aquatic systems in forestry from direct 
MNEYrOCUCTHONEOLESDLAveadrciEet.: 

I would point out that the value we see 
here, the initial value is very high compared to values 
that are measured in operational situations where we 
have the constraints of buffer zones, et cetera. And 
to illustrate that, I would make reference to a paper 
which I have cited and discussed to a certain length 
within this document on page 257 and this is a paper by 
Moran, et al, 1986, that summarizes the findings of 
studies carried out in the Province of Quebec where 
fenitrothion and aminocarb residues were measured for 
four years within aquatic systems that were within the 
area of their spruce budworm spray programs. 

There are over 400 water samples included 
in this data set and I would point out that for 
fenitrothion, the medium concentration in those 400 
samples in flowing water -- and when I say medium, I'm 
saying half of the samples were above and half of the 
samples were below - was less than 3 parts per billion. 
Okay. It would be way down here. For aminocarb it was 


less than 1 part per billion. 
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So it indicates that certainly making 
that comparison with this experimental situation where 
we have generated our data under directly overflying 
the aquatic system, we certainly have created a far 
greater exposure in our field experiment than we are 
routinely measuring in an operational situation. 

I would like to now say a little bit more 
about the principles behind indirect effects and then 
move on to a discussion of the actual effects we have 
measured. 

As I said earlier, indirect effects are 
determined by the degree of dependence of an organism 
on the environmental parameters that might be modified 
by direct effects. It is impossible to assess each 
indirect effect "that might occur, lou ejUist =" vou 
simply -- for example, you might want to say: What are 
the indirect effects of spraying an insecticide on the 
bird by possibly affecting its food? 

As a practical manner we can't go out and 
count the before spray and after spray abundance of all 
the food items that any bird species might be utilizing 
in that forest environment. Of course, it would be 
different for each species we wanted to study. We have 
methods of doing generalized insect sampling, but we 


just couldn't be that precise, it's totally 
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impractical. 

And, in light of that, the strategy that 
we take in doing environmental impact assessments is to 
identify what the net consequence of the activity might 
be, understanding that the final result may come from a 
combination of various indirect events and also perhaps 
direct events. 

For example, you might both alter the 
behaviour of the prey species and alter the behaviour 
of the bird that was out there trying to use those 
prey. So what we tend to do is look at the overall 
community health as opposed to looking at some specific 
pathways. 

Now, there are sometimes studies done on 
specific pathways but, in general, the assessment is 
done on a more generalized assessment of what we say 
are the critical parameters indicating community 
health. 

And if we might talk about song birds, 
there might be a lot of ways of affecting those song 
birds, but what we say is critical, is saying: Is that 
song bird population able to continue to produce a 
normal number of young that are going to survive and 
basically, you know, carry on the population. 


Implied in this kind of an assessment is 
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that if you determine that you are affecting the 
community health in some way, you might want to know 
why that is happening or you may simply say that: We 
know it is being affected, we don't know how, but we 
know that we don't want it affected, therefore, we will 
discontinue the activity. 

THE CHAIRMAN: Mr. Kingsbury, how do you 
really solve the cause and effect relationship when you 
are dealing with test species that are migratory, when 
you really don't know what else is affecting those 
species outside of Ontario or the jurisdiction where 
you are applying a particular chemical or pesticide? 

MR. KINGSBURY: That is an excellent 
question, Mr. Chairman, and I guess my answer is, it is 
to say that, if we are looking over a number of years 
at song bird populations we have to recognize that 
there may be an awful lot of things impacting them 
aside from forest spraying; in fact, other forestry 
operations. 

What may be happening in terms of changes 
in their wintering habitat, pesticide sprays they are 
exposed to, et cetera, et cetera. We are, however -- 
and the assumption we go on to, specifically with song 
birds, is to say: When forest song birds enter the 


forest and set up breeding territories they are locked, 
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they have to stay in that system for their breeding to 
be successful. 

And, in effect, what we do is we say: If 
the bird disappears from that system we are saying that 
it has not been able to reproduce there. Okay. The 
bird -- we are making the assumption and there is good 
basis for song birds for doing it -- of by saying that 
the bird's ability to remain within that breeding 
territory and produce young there -- basically, it 
can't get up and leave and do it somewhere else. 

THE CHAIRMAN: Would you be comparing 
with a species its ability to reproduce at its other 
Migratory location? I take it they reproduce -- well, 
for instance, a bird that flies south, it wouldn't just 
reproduce in Ontario; would it, would it not also 
reproduce somewhere else? 

MR. KINGSBURY: Most migratory species 
only reproduce at one point in their migratory cycles. 

THE CHAIRMAN: Oh, they don't reproduce 
elsewhere? 

MR. KINGSBURY: Right. 

THE CHAIRMAN: So you can't compare that. 
Okay. 

MR. KINGSBURY: Okay. I have alluded to 


this strategy that we are using. 
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MSS@MURPHY: 8 SLfe Imcansjust anterrupt or 
one second. You are going to be going on to another 
slide, I believe, or another overhead, but I would just 
make a suggestion. 

MR. KINGSBURY: That's right. 

MS. MURPHY: This overhead is contained 
in Exhibit 711, it's No. D and I suspect that if we put 
it up and also turn on the lights I think might -- at 
this present point in time, I think Mr. Kingsbury will 
be speaking to a number of things with respect to this 
overhead. It might be easier for people to take notes 
at this«pointert cwegturnsonethe@givghts- 

THE CHAIRMAN: Very well. 

MR. KINGSBURY: Thank you. 

Okay. In doing our assessments, the 
strategy that we are pursuing might be called an 
indicator group approach. Now, Dr. Euler in Panel 10 
spoke to you about how indicator species management 
approach can be applied in wildlife management, where 
you select a species to manage, that indicates 
something about the forest in terms of the wildlife 
values it has. 

We are doing something somewhat parallel 
to that in that we are -- in studying the environmental 


impact of pesticides in forestry, we are selecting 
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species or groups of species to study that would 
indicate effects on a much broader range of non-target 
species in general. 

| The criteria for selecting those specific 
species tends to be their sensitivity and that can be a 
toxilogical sensitivity, that is certainly one primary 
to look, to the pesticides, the particular aspects of 
their biology that might make them more sensitive, for 
example, very small organisms; one, require a smaller 
dose to have an effect; secondly, tend to have higher 
metabolic rates which intrinsically can make them more 
sensitive to effects; i.e., if a hummingbird doesn't 
get food, you know, for even a number of hours, it's 
much more stressed than a mallard duck that doesn't get 
food for a number of hours because the hummingbird just 
has a higher metabolism, needs more energy and cycles 
Ltaquicker? 

And another criteria, of course, is just 
the suitability -- the availability of practical 
techniques to study that species or group of species. 
We might want to study the impacts on moose, but it's 
much more difficult to study impacts of pesticide on 
moose. In fact, in order to have a reasonable test 
population of moose, we would have to have a very big 


spray area and we would be into a very expensive type 
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On the other hand, almost any area of 
forest has a rather large population of mice or voles 
or shrews on it, they are smaller, they can't escape 
and move out of the area as easily, they have a higher 
metabolism and there is many reasons why in fact they 
are a good indicator of what might be happening on a 
broader range of mammals. That is basically the 
strategy. 

The bottom line is that our impact 
assessments primarily are carried out on these 
organisms; plant communities and, of course, that 
relates primarily to herbicides where plant communities 
are most sensitive to impact; non-target invertebrates 
and that, of course, is really the starting place for 
insecticide impact evaluations; forest song birds, and 
small mammals and fish. 

What we consider the critical assessment 
parameters for these groups; i.e., the thing that we 
really want to assess for our evaluation purposes are 
spelled out in this column. For plants it's the 
community structure and the succession that is going to 
take place. So we have a time scale built in there, of 
course, what is going to happen over the long run in 


terms of plant succession following the pesticide 
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application. 

For non-target invertebrates we look at 
the process functioning: Do these groups continue to 
play the role in the environment which is the 
importance attached to them. 

Now, that is not to say that for some 
people or for some species there might be another value 
we want to preserve; maybe an aesthetic value, maybe we 
want to attach particular importance to one given 
species for an aesthetic value. And I'm not making an 
assessment on the appropriateness of doing that, I'm 
Simply saying: That's not the approach that we 
generally use. 

THE CHAIRMAN: How do you become aware of 
what the process functions are of a particular 
non-target invertebrate? In other words, you can be 
testing all you want, but if you don't really 
understand the process function well of that particular 
specie, won't that affect all of your information that 
you gather from these tests? 

MREw RU NGSBURGefiabsolutelyigandiit’s —— 
you know, it's very true that our ability to defect 
effects is linked into our ability to understand the 
system and how it works. | 


THE CHAIRMAN: So I take it you choose 
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ones that you think you understand reasonably well? 

MR. KINGSBURY: Right. And for some 
groups of organisms, you know, that may be the reason 
why we don't have as much knowledge about impacts on 
them as others. Not a great deal of work is done on 
the microbiology, you know, the bacteria in forest 
soils partly because it's an area that we tend to know 
less about than something like the biology of moose. 

For song birds and small mammals, the 
critical assessment parameter we are looking at is 
basically reproductive success, production of young and 
the survival of those young to breeding age. And for 
fish the critical parameter is basically the size and 
structure of the population, and by structure I'm 
including things like its growth rates, how well is it 
growing. 

The rest of my presentation is going to 
be my attempt to summarize for you the available data 
pertinent to this kind of an assessment strategy for 
the pesticides that we are considering for use in 
Ontario. It basically is trying to summarize the data 
you will see spelled out in some detail in the ESSA 
Document supplemented by other data of which I'm aware 
that isn't in the ESSA Document. 


Starting at plant communities. Plant 
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communities are, of course, our starting point with 
herbicides. We want to assess, first of all, the 
direct effects on the plant community and on plant 
succession. And given that herbicides tend to have 
rather low toxicity to other organisms, their main 
impacts on other organisms tend to be because of their 
direct effects on plant communities. 

As in environmental effects, the changes 
that occur because of applying a herbicide on plants 
Within the plant -- to other organisms may be no 
different than the environmental effects if you changed 
the plant community by some other technique; i.e., 
another type of tending operation that had the same 
impact on the sequence of plant succession on the site. 
And I think that's an important consideration. 

With insecticides, impacts on plant 
communities are primarily preservation of the existing 
plant communities. That's the idea of the insecticide 
use, basically to maintain the plant community that's 
there on the site; you want to prevent the budworm from 
harvesting the site, you want to keep it alive and 
healthy, and you want to do it because you want to 
maintain the values associated with that, whether it be 
as timber to be harvested in the future or as wildlife 


habitat. 
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For non-target invertebrates, briefly I 
will spell out some of the specific invertebrates we 
are considering there. They can be the prey items for 
birds or fish or mammals, so I am including in this 
both terrestrial and aquatic invertebrates; they can be 
insects that pollinate plants - and, of course, there 
are all kinds of invertebrates out there, I am talking 
about the ones we primarily study and evaluate - they 
can be the predatory insects or the parasites that keep 
other insect populations in check; or they can be 
invertebrates that are involved in nutrient cycling in 
breaking down litter, returning things back -- 
nutrients back to make them available for plant 
production. 

As I have mentioned, these are primarily 
assessed through measuring the rate and the success of 
the ecological processes they drive. Okay. For 
example, we measure effects on pollinators ultimately 
at the level of saying -- measuring fruit set in the 
insect pollinated plants that depend on them. 

THE CHAIRMAN: What do you mean by the 
term fruit set? 

MR. KINGSBURY: Fruit set basically is 
when you have a flower you require by some mechanism 


transfer of pollen, you know, basically the male 
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genetic material to the ovary in the female and in an 
insect-pollinated plant, that requires the insect to 
actually physically transfer it from one site to 
another. 

Fruit set can also occur by wind-blown 
pollination or self-pollination. A lot of plants 
simply have evolved so that they can get those two 
things together on their own without anything else. 

THE CHAIRMAN: Perhaps I am just not 
understanding it. What does the term fruit set mean; 
does that mean the transfer mechanism? 

MR. KINGSBURY: Fruit set means the 
successful transfer of a genetic material so that a 
viable seed capable of producing another plant by 
sexual reproduction can occur. 


MSESMURPHY <a 9 One bcOei1 tr aSesomething, you 


20244 


can see; is it, something you can actually see and see 


if it happened? 

MR. SKINGSBURY. ALS thatlsaright. Is 
that clear, Mr. Chairman? 

THE CHAIRMAN: Yes, thanks. 

MR KRINGSBURM:. aOkayeneeNow;pethat.s not 


the only way we do it. Like, sometimes we do actual 


field evaluations, say, of direct toxic effects. So we 


might take bees out into the area and see whether any 
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of them are killed, as a for instance. But again I am 
saying that really the critical parameter is that 
measurement of process functioning. 

What are the known effects on 
invertebrates for herbicides, again, thinking in the 
nature of the site where we primarily have things that 
have been recently harvested. When we talk about 
non-target invertebrates we think primarily of things 
like soil fauna, and the impacts of the herbicides we 
are considering on soil fauna are some orders of 
magnitude less than the impacts that tend to be related 
to the changes in that environment that have already 
occurred because of harvesting. 

We have taken that soil and taken away 
all the vegetative overstorey, opened it up to 
sunlight, physically disturbed it by our equipment, et 
cetera, perhaps changed drastically the soil moisture 
content and those kinds of changes are far more 
Significant in terms of impacting on soil fauna. 

MS. MURPHY: Q. And we heard earlier 
about changes in temperature. Is that another one of 
these parameters that you might be talking about? 

MR « ®@KENGSBURY2* VAS THatYseright..ives- 
of course, soil is going to be warmer after the canopy 


is removed. They have far more impact than the 
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our knowledge of this comes from work done in 

agricultural situations where these same things occur 
In terms of aquatic invertebrates, 

herbicides tend to be at very low toxicity to aquatic 


invertebrates and have little effect. In fact, 


materials like glyphosate and 2,4-D have registrations 


for aquatic weed control and, in being registered for 
those, the registration process has said that they do 
not have unacceptable impacts on those groups. They 
are allowing an application that directly puts them 
into the aquatic system. 

In terms of honey bees, herbicides are 
virtually non-toxic by the standards we use to honey 
bees and to other invertebrate groups in general. 

For insecticides, dealing first of all 
with BT, bacillus thuringiensis, which is a bacterial 
insecticide, as you have heard, this insecticide 
affects strictly insects, the order lepidoptera, 
caterpillars, i.e. It will affect some but not all 
non-target caterpillars out in the environment and we 


are dealing with a very large complex of species. 


Field and lab studies have confirmed the 


lack of impact of BT on bees or other aquatic or 


terrestrial invertebrates. 
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The other registered insecticides that we 
are talking about in this process are all broad 
spectrum chemical products and, being broad spectrum, 
they are not as selective as BT, they tend to produce a 
knockdown of insects from sprayed trees for a short 
period of time after spraying, but we know from 
studying what is left on the trees and what's come down 
that this represents only a small portion of the 
resident invertebrates in trees. 

All of these chemical insecticides are 
fairly toxic to bees and can in fact cause some 
mortality of bees that are out and exposed to spray 
droplets. Aminocarb certainly is considerably lesser 
in its effects in this -- on bees than either carbaryl 
or fenitrothion. 

In terms of impacts on pollination of 
forest plants, measurements such as fruit set 
measurements have shown that pollination as a process 
can occasionally be impacted, that there is a high 
degree of variability depending on the plant species 
and this is true within spray blocks, that there is -- 
we certainly have indirect evidence from this that the 
mortality of pollinators across a spray block can be 
very patchy. 


In terms of the processes of parasitism 
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or exerting -- or predation that exert pressure on 
other insect populations, there is no evidence that 
these processes are affected by the spraying of these 
chemicals. We can measure the rates of parasitism 
within the pest insect in sprayed and unsprayed blocks 
and these kinds of studies have shown that these 
parasitism rates are not impacted on, are not affected 
by these -- either the chemical or biological 
insecticide we are talking about. 

With respect to aquatic invertebrates, 
aminocarb certainly again has relatively little effect 
on aquatic invertebrate communities. Fenitrothion and 
carbaryl, on the other hand, sometimes cause modest 
disturbance, and when I say that I am trying to capture 
both sub-lethal effects such as the invertebrates being 
affected to the extent that they lose their grip on the 
substrate in a flowing stream and end up drifting down 
the stream, which may or may not represent eventually 
dying, in many cases they recover. And I am also 
capturing the idea of disturbances where the 
populations resident on a site might be affected. 

There is some evidence for this, it 
certainly is sporadic. Some of the data indicating 
effects is generated at levels that are higher than the 


levels of use that we are talking about, the 
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application rates we are talking about using here in 
Ontario. 

In forest ponds in a static water 
situation there is a little more evidence for impacts 
of fenitrothion and carbaryl on invertebrates, 
particularly under conditions under which these 
materials are found to be more persistent than normal, 
and that tends to be small acidic ponds which have very 
dark water so there is a limitation of light 
penetration and it limits the role that light plays in 
the breakdown of those materials. And, in those cases, 
for some species of invertebrates we can in fact -~- we 
have in fact found evidence of population reductions 
that persist for some time. 

THE CHAIRMAN: Why within an acidic pond 
do you have less light penetration, because I would 
have thought that because most of the living plant 
material is probably not present you would have more 
light penetration? 

Is not one of the tests of some of the 
lakes that you can see right to the bottom 30 feet 
down, probably that the lake is dead in terms of life? 

MR? “RINGSBURY@ = Thatesiscorrect, Mri 
Chairman. In fact what I was trying to Gupte was 


that you require both acidity plus a situation where 
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there is low light penetration. They are not combined; 
they are two separate factors that both appear to have 
to be there. The evidence for this primarily comes 
from small forest ponds in the State of Maine, bog pond 
Situations. 

Okay. I hopefully can get through this 
in a fairly reasonable amount of time. I know it is a 
bit ponderous, I am trying to capture a lot of data 
very quickly. 

Moving on to forest song birds and small 
mammals. In terms of herbicides, again herbicides that 
we are considering have low toxicity to forest song 
birds and small mammals. The nature of the sites, that 
they have been recently harvested certainly limits the 
populations that are there at the time of application 
and that can also be limited by the time we apply the 
material. If in fact we are applying the material 
outside of the breeding season of song birds, chances 
are they won't be there. 

MS. MURPHY: Q. So is the idea then that 
you're saying there is low toxicity and low exposure? 

MR #eK ENGSBURY aeeA wen lnates, night « 
Certainly the vast majority of the forest song bird 
complex wouldn't be found breeding on a recently 


harvested site because most of those species are 
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adapted to more advanced vegetative stages. 

The long-term utilization of those sites 
that are sprayed with herbicides by song birds and 
Mammals, again, will reflect the changes in the plant 
communities that will arise on that site and that have 
been influenced by the herbicide's actions. 

I will return to the species complex that 
initiated -- that was on the site prior to harvest may 
be expedited in the long run if the effect of the 
herbicide is to turn that back into a mature conifer 
site, but in the interim, it will be the stages that it 
goes through, each of which will provide opportunities, 
different opportunities for species that have different 
habitat requirements. 

Moving now to the effects of insecticides 
on forest song birds and small mammals. BT has been 
found to have no impact on bird or mammal populations. 
In addition, there is little evidence to support the 
contention that BT's impacts on caterpillars in general 
could lead to an indirect effect on bird populations or 
mammal populations through the impact on their food 
supply. 

With respect to aminocarb and carbaryl, 
there is a very extensive database available for both 


these materials. They show little impact on song birds 
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or mammals. Field studies of carbaryl have been done 
at up to six times the operational application rate, 
again, without showing adverse impact on bird 
populations. 

For fenitrothion there has generally been 
shown -- it has generally been shown not to affect bird 
populations in total at registered application rates, 
but there is a considerable weight of evidence 
indicating sub-lethal effects on some species. 

There is certainly debate within the 
scientific community as to the significance of those 
sub-lethal effects; mostly they refer to the 
suppression of an enzyme within song birds that we know 
is a temporary and transient effect, that that enzyme 
activity will recover, and really the debate tends to 
focus on what is the significance of that enzyme being 
depressed for a period of time after spraying. 

But I would again emphasize that in terms 
of the parameter of the ability of song birds 
populations to reproduce, the conclusion of a very, 
very large body of data is that we cannot separate out 
a Faeroe effect on those song bird populations. 

In terms of actual mortality of 
individual song birds, the numbers of song birds that 


have been reported picked up with fenitrothion is in 
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terms of a handful for a number of years. 

THE CHAIRMAN: Mr. Kingsbury, what are 
the groups of chemicals that are reputed to decrease 
the thickness of egg shells for some species of birds; 
is it the DDT group? 

MR. KINGSBURY: That's right. The effect 
you are talking about has been associated with 
persistent chemicals, and it goes beyond pesticides, 
that persist in the environment and also that 
bio-concentrate and bio-magnify in the environment. 

THE CHAIRMAN: And you are saying that 
doesn't occur in the forest ecology situation? 

MR AIKINGSBURY sens actly ASS LESRenigheEsuse 
go backitog—— 

MS S°MURPHY S@VO 8 PiJusteteyclVarifiv -thedonat 
think -- were you saying it doesn't happen in forest 
ecology or it doesn't happen with the registered 
products you are discussing? 

MR. KINGSBURY: A. That we are talking 
about using in Ontario now, right. 

MR. MARTEL: Well, what has happened then 
to the loon population and the effect or the concerns 
several years ago expressed that they weren't 
reproducing simply because the egg shells weren't thick 


enough to allow them to be born? What was causing 
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that? 

MR. KINGSBURY: I wouldn't pretend to 
have any expertise in, you know, in that specific issue 
that you've brought up. The only relevance to what we 
are doing here today I guess would be simply to 
indicate that the loon is not a species that you would 
expect any kind of exposure to these materials, given 
its nesting sites and the places we find it in the 
province. 

I think that the decline in the 
reproductive success of the loon in Ontario is 
attributed to a lot of factors and my anecdotal 
perception is that one of the major ones is disturbance 
of nesting sites, not necessarily implying a 
physiological effect on the eggs, but the fact that 
loon reproduction is a very slow process, that normal 
reproduction is measured in terms of successful 
fledging of, you know, an individual or two at the 
most, you know, per year and that it's very sensitive 
to water level changes, to disturbance by humans, et 
cetera, and there may be an environmental contaminant 
component as you are suggesting, but I am not aware of 
it and certainly my opinion is it has no linkage to 
forestry use of pesticides. 


Just to finish off my discussion of 
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fenitrothion and forest song birds, I would point out 
that, again, there is experimentation in a block that 
received many times the normal application rate of 
fenitrothion, over five times. This was a study where 
there was extensive involvement by a number of agencies 
including the Wildlife Service -- the Canadian Wildlife 
Service and that this study, despite the fact that we 
have shown sub-lethal effects to often occur with 
fenitrothion, failed to show either evidence of any 
kind of mortality within the song bird population or an 
impact on its ability to reproduce. 

In terms of small mammals, there is 
little evidence that any of these chemicals affect 
small mammals in field populations -- in field 
Situations. 

MS. MURPHY: Q. And there you were 
speaking to those chemical insecticides? 

MR OeRINGSBURYS AS ethave'stcorrect. 
Finally dealing with fish. In terms of herbicides, as 
with birds and animals, commercial products that we see 
are of relative low toxicity to fish. 

In some commercial products, such as 
glyphosate, there are inert materials which are 
included in the commercial product in order to make the 


product do the job it's intended to. These are 
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Materials such as surfactants or solvents or stickers. 

Q. What is a surfactant intended to do? 

A. <A surfactant basically helps to get 
the material into the plant system so it can function 
there. It has basically a physical role of helping to 
get it into and through the plant surface -- on to and 
through the plant surface. 

Some of these inert -- so-called inert 
ingredients can in fact be more toxic and are more 
toxic than the pesticide, the actual active ingredient 
itself, and this is true of the commercial formulation 
of glyphosate, Vision, where as we saw in my evidence 
earlier the commercial product is considerably more 
toxic than the pure pesticide material itself. 

Q. And you are referring to Table 16.5 
in your paper at page 259 that you were showing us 
@arlier- sis ethat corrects 

A. That's correct. The point to make 
here is that both at the laboratory and in the field 
evaluation procedure that I described in some detail in 
the registration process, the data is generated using 
the commercial products. If the manufacturer were to 
make a significant change in that commercial product, 
new data would be required by the registration process 


in order to register that material. And, again, Dr. 
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Ritter expanded on this to a considerable degree 
yesterday. 

I have already shown you examples of the 
type of exposure we see with herbicide applications and 
indicated to you that the risk to fish are minimal, if 
not miniscule. 

With respect to the insecticide impacts 
on fish; “again,oBIeis nocetoxicetostiashv@andehaseno 
impact on them. Again, there are extensive databases 
available on the effects of the aminocarb, carbaryl and 
fenitrothion for their impacts on fish; these are both 
field and lab studies, and they have shown that are 
lethal or significant sub-lethal effects do not occur 
at operational application rates. 

In terms of indirect effects, again, I 
would state that despite speculation as to the 
potential indirect effects on fish that might occur 
from impacts on their food organisms, there is little 
evidence to demonstrate that such effects occur. On 
the contrary, it's well documented that following the 
spraying with broad spectrum chemical insecticides, 
fish often exhibit increased feeding on both 
terrestrial insects that are knocked into the stream 
and aquatic invertebrates whose behaviour might be 


affected to make them more susceptible to fish 
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predation. 

It's a transient effect, it only lasts 
for the first few hours after a spray application, but 
it has even been shown to basically increase the growth 
rate of fish for a short period of time. At the same 
time there is no evidence that it indicates a 
Significant pathway into the fish of residues capable 
of causing an impact on them. 

In general, fish populations and critical 
parameters about them such as their growth rates and 
reproductive abilities are not affected by the use of 
the materials we are considering. 

That is a very brief review of the data, 
the detailed datas and the references, the scientific 
literature are contained within the ESSA Document. 

Q. And I would just ask you to take the 
ESSA Document then in hand at this point and what I 
believe you are going to do at this stage is just take 
us -- identify for us where in the document the 
conclusions of that group can be found, and that you 
had a couple of comments to make about those 
conclusions before you complete your evidence? 

Awemlhiatese correct), MSieeMurphy=s ©Lfe1 
could ask you then to -- if I can walk you through the 


conclusions of this document and I will summarize them 
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and make a few comments regarding them. 

Turning first to page 36 to 39, and these 
are conclusions regarding basically the residues of 
these pesticides and their fate in the environment. 

My summary would be herbicide residues 
primarily end up in soil and plants; insecticide 
residues primarily end up in foliage. The herbicides 
and insecticides used for timber management in Ontario 
are generally not very persistent. I would note a few 
exceptions such as the persistence of simazine in soil 
which tends to be greater than for the rest of the 
materials, of 2,4-D in blueberries, and of carbaryls 
and fenitrothion in water and sediments of those small 
dark acidic ponds that I made reference to earlier. 

And I would add to the conclusions in 
this ESSA Document one that I think should be added to 
that list and; that is: Residues of fenitrothion 
persisting in the cuticular waxes of conifers. With 
those exceptions, I would concur with the statement 
that the pesticides used in Ontario are not very 
persistent. 

None of these pesticides show evidence of 
Significant leaching, show evidence of significant 
bio-concentration or bio-magnification. 


Turning to pages 43 to 45. Here we have 
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conclusions regarding direct toxic effects of the 
pesticides we are considering. I would summarize them 
as: The forestry herbicides in use in Ontario are very 
unlikely to give rise to toxic effects on terrestrial 
animals. I would note this group of conclusions 
pertains to the terrestrial eco-system. 

With respect to insecticides, the direct 
toxic effects of BT are limited to non-target 
caterpillars and they are modest. Aminocarb, carbaryl 
and fenitrothion, the broad spectrum insecticides we 
were discussing, have a wider range of direct effects 
on non-target invertebrates, but they have negligible 
or limited impacts on ecological processes. 

These three materials that I mentioned do 
not affect the overall populations or reproduction of 
song birds and small mammals, but there is some 
evidence for direct toxic effects on sensitive song 
bird species for fenitrothion. 

I would add the comment here that I have 
some difficulty agreeing with the conclusions here that 
suggest there is evidence for effects of aminocarb on 
small mammals or for fenitrothion on small mammals and 
amphibians, and I would suggest that in those areas 
perhaps this conclusion reflects a lack of knowledge of 


the entire relevant database or an overemphasis on 
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studies with which I feel there is considerable 
evidence to the contrary. 

If I could take you now to pages 63 to 64 
and the conclusions on food chain effects. I would 
summarize these as saying that insecticides but not 
herbicides alter, to a modest extent, the amount and 
distribution of prey available for insectivorous birds 
and mammals. 

In my opinion, for the vast majority of 
predator/prey relationships, there is simply not a 
large enough or a broad enough impact on the prey 
organisms to result in significant effects on the prey 
species -- predator species, sorry. 

MS! SCRONKZ acm GsonryeamMr eChawrman: 
could the witness repeat the last part of that, I 
didn it koe 

MR. KINGSBURY: The second part of that 
conclusion? 

MS. CRONK: Or the whole thing actually. 

MR2e_KINGSBURYAO* Okay -=-summarrzing it 
again that insecticides but not herbicides alter, to 
some extent, the amount and the distribution of prey 
that's available for insectivorous birds and mammals. 

In my opinion, for the vast majority of 


predator/prey relationships, there is simply not a 
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large enough or broad enough impact on the prey species 
to significantly impact on the predators. 

MS. §GRONK:te Thank =syou: 

MR. KINGSBURY: You are welcome. 

We are almost at the end. Turning to 
page 67 to 68 and here we have the conclusions 
regarding habitat effects. As I have mentioned for 
insecticides, the impacts of habitat -- the impacts on 
habitat are primarily preservation of existing habitat. 

Herbicides, on the other hand, change the 
vegetation present in the treated area and modify the 
rates of forest succession. They change these in a way 
that is similar to other tending practices and they 
change them on sites where previous activities 
associated with timber management have already 
dramatically altered the vegetation in the recent past. 

It is) anstact) edifficultiitoyseparate out 
the effects on wildlife that come through the 
herbicide-induced changes from the overall effects of 
the entire range of activities on that site. I would, 
however, say that the herbicides' effects would likely 
be considerably less in terms of their changing 
modification of the habitat than the effects of other 
activities like harvesting. 


And finally, on pages 80 and 81, the 
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conclusions regarding effects on aquatic organisms. I 
would summarize these by saying that there is an 
abundant literature supporting the conclusion that 
toxic effects and significant sub-lethal effects on 
fish have not resulted from the use of these materials 
in forestry. 

Chemical insecticides have been found to 
sometimes have modest impacts on aquatic invertebrates, 
communities, particularly in certain standing water 
conditions and, again, I have made reference to small 
ponds with highly coloured waters and acidic water 
quality. 

There is no evidence that aquatic 
communities are impacted through habitat changes 
resulting from the use of these pesticides, with the 
possible exception of where insecticide spraying 
maintains streamside cover. 

My final conclusion then would be that 
the pesticides registered for use in forest management 
have negligible or limited impact on the ecologically 
critical aspects of sensitive non-target organism 
communities. 

MS. MURPHY: Okay, thank you very much. 
That is the end of Mr. Kingsbury's evidence. I have a 


couple of minor matters to do for the record and I 
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could do that now and then I would suggest it is 
probably a wise time to take the luncheon break and, as 
I say, these are minor. 

It was drawn to my attention that in 
Exhibit 711, if you just take that exhibit and look at 
page B, the title at the top of that page should be 
amended so that it says: Generalized Pathways of 
Potential Pesticide Effects. This one is the one that 
deals with the general sort of situation and it's the 
following one that deals with the specific situation. 
So if you just amend the title to that. 

MR. CASTRILLI: What page was that? 

MSs MURBHYsealamnevsorry, Ttos page B of 
Exhibit 711. And you will see at the top the title of 
it -- the title of that document makes reference to 
insecticide. That should simply be changed to 
pesticide, so it deals with both insecticide and 
herbicide. 

One other matter for the record I just 
wanted to point out to you. Mr. Kingsbury was talking 
about the classification, the registered classification 
for forestry products. Just for your information there 
is a description of the classification system and all 
of the various types of pesticide classifications in 


the paper that was submitted by Dr. Ritter and you will 
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find that discussion starting on page 94 of the 
Statement of Evidence for Panel 12 in Volume I, that is 
Exhibit 603A, and that discussion, as I said, begins on 
page 94 and goes to 96. 

THE CHAIRMAN: Thank you. 

Ms. Cronk, are you going to require 
additional time other than the lunch hour? 

MS. CRONK: My only concern was when you 
were intending to return. 

THE CHAIRMAN: Well, we are intending to 
return around two o'clock. 

MS. CRONK: That would be fine, sure. 

THE CHAIRMAN: Thank you. 

MS. CRONK: I should indicate to the 
Board I will make every effort to finish today, but 
given the length of time this morning that was taken 
in-chief, it may not be possible, but I will certainly 
Ley 

THE CHATRMAN: Okay. We will adjourn 
untiwtworsic Loci: 

Thank you. 
-~--~Luncheon recess taken at 12:38 p.m. 
==-Upon Yesuming "ates :0 5p em. 

THE CHAIRMAN: Thank you. Be seated, 


please. 
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Ms. Cronk? 

MS. CRONK: Thank you, Mr. Chairman. 
CROSS-EXAMINATION BY MS. CRONK: 

OW BMreaeKingsbury t——-eisithat better? 

MRA RINGSBURY: hgAa Perr es. 

Q. Mr. Kingsbury, I introduced myself to 
you earlier today but, Dr. Ritter, we have not met. My 
name is Eleanor Cronk and I'm one of the counsel 
representing the Ontario Forest Industries Association 
and the Ontario Lumber Manufacturers Association. And 
perhaps waLueeRitternws iis werncoulds;slLi could put «my 
initial questions to you. 

You will recall that on Tuesday during 
the course of your evidence you used a number of 
overheads, Exhibit 709, and Ms. Murphy distributed 
photocopies of them. 

Do you have a set of the photocopies? 

DRI RIEELER sreAenevos? Lidox 

Oe ell ard Chives lie. Couldmaskiyou «to 
LookwateBxhibit 7O09A7 athewefinstepagesofinit » and it 
simply want to ensure that I understand the background 
to some of the information that you have provided to 
the Board. 

As I understand the first page of the 


exhibit, it simply shows the federal -- the various 
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federal government agencies involved in the processing 
of submissions for pesticide registrations; is that 
correct? 

APVSY esHii teas. 

Q. Only one of which is your own, that 
being Health and Welfare Canada? 

A. That's correct. 

Q. And the next page B depicts the 
organization of your own department? 

Ave #vess 

Q. And if we go through the next three 
pages; that is, C through to E, they set out the types 
of studies required to support a registration 
application that you described in some detail to the 
Board; is that correct? 

A. With regards to helth and safety 
studies, yes. 

O; ALE right. but that was™the point 
that I was coming to, Dr. Ritter. 

A. Yes. 

Q. Do I understand it correctly that all 
of the studies that you have described are specific to 
your own department and to the issue of examining 
health and welfare implications of a pesticide 


registration application? 
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A. In fact it's even more specific than 
that, it is that and something less. The studies that 
I have described are specific to the evaluation of 
occupational and bystander health with regards to a 
pesticide submission. And the studies which I have 
provided here, the studies which I have described do 
not include an evaluation of food residues. 

So there would be additional studies that 
would be required for applications of pesticides to 
food products. 

Q. And are they required by Health and 
Welfare or by Agriculture Canada? 

A. They are required by Health and 
Welfare. Food residues in Canada are regulated under 
authority of the Food and Drug Act administered by the 
Minister of Health. 

OvayThnanksvousm oThenéwithathat 
elaboration, do I have it then that all of the studies 
that you outlined and discussed in some detail for the 
Board are those particular to the responsibilities of 
your department; that being Health and Welfare? 

Ary Felnavusr correct: 

OP FALIMTIohe Andean el” also tcorrect 
that a large number of studies and data production, if 


I can describe it that way, is required of a pesticide 
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registration applicant from the other federal agencies 
identified in Exhibit 709A? 

A .@£LOSe 

Q. And all of those studies are 
increment to those required by your own department? 

A. I don't think I would construe them 
as incremental, but rather additional. 

Q. All right. Would you agree with me 
as a general matter, Dr. Ritter, based on your 
experience in the process of application review that 
from an applicant's perspective a very large number of 
studies are required by the federal regulatory 
authorities to support an application for registration? 

A. Yes, both nationally and 
internationally. I have been told many, many times by 
both the regulated and the regulators that we have what 
many consider to be among the most stringent 
requirements in the world. 

Q. Do you regard it as such, Dr. Ritter? 

A. OLYesi,UDIdot 

Q. And when you make that statement are 
you referring to the quantity of material, the extent 
of the database that's required, or as well to the 
nature of the database that's required? 


Amb AlNyofethat. in faddutaoneto. the 
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intensity of the review. 

O-neLoanksiyou.ee sosthats fromran 
applicant's perspective then, if I could ask you to 
wear that hat for a moment if you could, are we agreed 
then that an applicant is required to submit a large 
database, a great number of studies to support an 
application; that’s the first item? 

A Ba Yes 

Q. And as you have outlined, the data 
and the studies which are then submitted are subject to 
what some regard, including yourself, as one of the 
most stringent systems in the world for this kind of 
registration evaluation? 

AR ees: 

Of] Dsepitwaisotiair tomsuggest7' Dr: 
Ritter, in your experience that the production of that 
database as required by Canadian federal regulatory 
authorities is a very costly proposition for a 
registration applicant? 

Ae Peces « 

Q. And based on your experience, can you 
assist the Board as to how long it takes, on average - 
I recognize there is exceptions to every general 
proposition - but how long does it take on average for 


an applicant, from the initiation stage of the study 
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prepatory work to the point of data submission to 
complete, compile and submit the necessary studies in 
support of a registration application? 

A. With regards to studies submitted 
pertaining to health and safety only, because I'm not 
really aware of the time required for the other 
components, typically it could take 10 years. 

Q. And that is typical? 

Atew#Thatesttypical . 

Q. And would it be fair to suggest that 
depending on the nature of the studies required by 
other agencies and depending on whether they can be 
conducted in tandem, if you will, with those required 
by your department, that time period could be 
lengthened? 

A. It could be, yes. 

QO. All right. And after submission of 
that database to your department, how long typically 
does your department evaluation process then take; what 
kind of time frame is an applicant looking at from the 
time your department gets it to the time of evaluation 
response? 

A. I would like to change your question 
a little bit, if I may. The typical turnaround time 


from submission to initial response in our hands is of 
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the order of 8 months to a year, but I would hasten to 
add that rarely has an application ever been approved 
following an initial submission. 

So that these submissions typically are 
in review, are in evaluation and negotiation for lack 
of a better term for periods of two, three, five years 
in some cases where some questions may be generated 
which, in turn, will require the generation of 
additional data and so on and so forth. 

OFPRSATUEGI Ghne sl esonthathirom, @againy an 
applicant's perspective, a manufacturer of a potential 
pesticide product could be looking at anything from 10 
COBLS yearns 8--— VL masonry «—- ayes LOStotlotyears*irom 
the time of initial preparation of these materials to 
the time of final review assessment by your department 
and your department alone? 

A. I would say that represents more 
often than not the extreme case, but it's not 
unrepresentative. That order is correct. 

Oc sale SratohtesssSomethingsaingsthe vicinity 
of 12, 13 years being not atypical? 

Aves aces hi oh te 

Q. All right. And then there is the 
review involved by all the other federal agencies as 


well? 
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A. That's right, but that may be going 
on simultaneously rather than consecutively. 

Q. And in terms of the in tandem review, 
if I can put it that way, by the various agencies who 
have input into the evaluation process, typically are 
these data packages, are the applications submitted in 
progress by an applicant, or as a bundle, as one if you 
were? 

A. In our hands at least we are 
reluctant generally speaking to accept results of 
studies which are in progress. The nature of the 
studies which we examine are such that results in 
progress are often not terribly informative. 

Dict ecanejus thevervetaurckiven Einistrate 
with an example. If we are looking at a cancer study 
which typically will run two years and may take up to 
four years to report, if one were to submit results of 
that study when it were halfway through, because tumors 
often occur at the end of the study, it would not be 
surprising if tumors did not occur halfway through the 
study. 

So, in that regard, submitting results 
from a half completed cancer study are really not very 
informative for the purpose for which the study was 


conducted. We are reluctant to accept studies other 
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than to put them on the shelf and await completion of 
the study. 

OrpeAlI aright eescOmthateasgvalue fordthe 
reason that you have outlined, evaluation by your 
department takes place when the database is complete? 

AVE Thatessright. 

Q. And submitted as a whole by the 
applicant; is that right? 

A. That's right, with one or two notable 
exceptions. As we discussed the other day, full-scale 
field exposure studies may be conducted during the 
first semi-operational part of the registration 
process; that is, during a larger scale experimental 
use permit because it's the only way that actual field 
conditions can be replicated for the purpose of 
gathering exposure data. 

But notwithstanding those sorts of 
exceptions, generally speaking, we would require 
submission of the complete database before evaluation 
would begin. 

Q. To the extent that you are familiar 
with practices of the other involved federal agencies, 
is that representative of the practices of those 
agencies as well? 


A. It depends really on the agency you 
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are referring to. As Mr. Kingsbury pointed out this 
morning, many environmental impact studies I believe 
are actually enaueea in many instances -- I shouldn't 
say many -- some environmental impacts studies are 
conducted after registration because it's impossible to 
gather large-scale operational impact data from 
small-scale research trials. 

So I think in the case of some of the 
other agencies it's a mix of both. There certainly is 
quite a bit of data that is required in the pre-market 
context, but there is a substantial amount of data 
which is gathered in the post-market context. 

Q. Just looking at the pre-market time 
frame because it's that step or process, if you will, 
that results in either acceptance or rejection of a 
registration application; am I right? 

heer eS. 

Q. All right. Just dealing then with 
the pre-market database, am I correct that the federal 
agencies in addition to your own typically have a 
procedure in place akin to your own and; that is, they 
receive and wish to receive for evaluation the database 
packages as a whole? 

A. eeYes 


Ove PALIT right. MAndS then “as*you saids 
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once approved -- a decision on approval is forthcoming 
post-market information can be dealt with in accordance 
with what's appropriate for the nature of the study? 

Aw eYese 

Oe Alea nts 

THEMCHALRMANs. PMseeGronkpicantl just 
interject here. 

Dr. Ritter, does that mean in effect that 
in order to have complete data on exposure in order for 
you to make the evaluation and then register before 
allowing it on the market, most of these substances or 
insecticides or pesticides will have been registered in 
some other countries that allow for use prior to having 
the exposure data? 

DRO FR LECER.: In other countries, yes. 

THE ‘CHAIRMAN: In’ other jurisdictions. 

So in other words, you would be deriving some of your 
exposure data from the use of the product in some other 
country that allows the product on the market prior to 
having the complete set of data because we wouldn't 
allow it on the market here until you have that data; 
is that correct? 

Diteeieii BR YeS. ween goactsrthat occurs 
quite Pennants because other countries do not impose 


the requirement for human exposure data which we do in 
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Canada, it is very frequently the case where one will 
submit human exposure data which has been Benerated in 
another country. 

In contrast to the environmental impact 
data which is very dependent on climate and a variety 
of other physical environmental parameters, human 
exposure data is less sensitive to those variables and, 
consequently, exposure data which may have been 
generated in the United States or in Europe is as 
useful as exposure data generated in Canada provided 
that the use and application and equipment are similar. 

THE CHAIRMAN: And that was my next 
question: Therefore, in most of these studies you are 
relying on externally generated data and, therefore, 
you are happy with the quality of that data? 

DR | RITTER tel Sthn2nkeiewould put) the 
emphasis on the quality of the data rather than the 
venue in which it has been generated. The emphasis -- 
the criterion is based on the quality of the data, not 
the geographic locale where it may have been generated. 

There are conditions which we impose and 
apply to the evaluation of this data, and if these 
conditions are not met, even if the exposure data had 
been generated in Canada, it would be considered 


equally unacceptable. 
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So that we are less concerned with what 
geographic region has formed the basis for the 
generation of these data and we're more concerned with 
the quality of the date per se. 

THE CHAIRMAN: But you would necessarily 
have a ranking I suppose of which countries generate 
the type of data that you would feel more comfortable 
relying on because of the methods they use than, say, 
some other countries? 

DR. RITTER: I wouldn't say we have a 
ranking but I think, as is the practice in any 
discipline, after having done this for some years, one 
has a sense of more reliable and less reliable sources. 

THE CHAIRMAN: Okay. 

MRSS MARTEL ee DUuCceyOUMRGOLLO LY £ONn O-=aL 
think you said, and maybe I wrote it down incorrectly, 
that you do rely on data after it has gone on the 
market here, the process goes on of reviewing the 
material? 

DR. RITTER: -Inethe context of health sand 
safety? 

MR. gMAR CED ey GS. 

DR eR LUCE aaeNO s 

MR. MARTEL: No? 


DROSRITTER WS INO ..88AlLeo0m the health and 
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safety information, all of the health and safety 
information is required prior to registration. The 
only exception to that is where there may be no human 
exposure data available from another jurisdiction and 
where that exposure data may be required to be 
generated for the first time to support the Canadian 
petition we may, under circumstances, agree to the 
generation of that exposure data in Canada under 
restricted experimental use permits. 

But with that exception noted, and I 
should perhaps add that it doesn't happen all that 
frequently because the chemicals, for a variety of 
economic reasons, are rarely introduced into Canada 
first. So that more often than not there is human 
exposure data that is available from other 
jurisdictions. 

All of the health and safety data, all of 
the toxicology data which I described must be evaluated 
prior to registration. 

MS. CRONK: Q. A number of matters 
arising out of that discussion, Dr. Ritter. Dealing 
first with one of the points you discussed with the 
Chairman, I have understood you to say that in many 
cases exposure data or human health data is available 


at the time of evaluation by Canadian authorities 
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emanating from other jurisdictions; is that correct? 

DR. REETERS 2A. Thates correct: 

Q. So in that sense, to the extent that 
it is available, a known to you, and presumably the 
applicant would make you aware of that-- 

A-ae Les 

Q. --if there was information that was 
relevant to the review process; isn't that fair? 

eel OS 

CtU elon thewextentathate ites) knowns tos you 
and available to you, that forms a constituent part of 
the database that is available to your department for 
the evaluation? 

AVoudlnatess Correct. 

Ole eA Ime igntheamnNOulLdertwbegalso faireto 
say, however, that it should not be taken from that 
that there is not data dealing with human health 
effects emanating from Canadian scientists, Canadian 
sources that is also taken into consideration where it 
exists? 

Ae Whatyseconrect. 

Of Ald geronteeeWouldsitwebes also faireto 
say that in many situations, therefore, you are dealing 
with information from both offshore and from within 


CiiseubLSdLooLonmiuapomnteot esource? 
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A. Oh, absolutely, yes. 

Q. All right. And with respect to the 
question or the discussion that you had with Mr. 
Martel, you have indicated that all of the -- let me 
rephrase it. I would ask for your confirmation if I 
understand this correctly. 

All of the requirements imposed upon an 
applicant by your department in terms of data and 
information production to support an application must 
be submitted and reviewed in full before a registration 
decision is made; is that correct? 

A. That's correct. Now, in saying 
“all's; asm) think aboutyithat ontrefttection,@i1 ammsure 
one will be able to find an example of where perhaps 
that principle has been violated. So in the interest 
of precision, I should perhaps say in the vast 
overwhelming majority of cases. 

OPA right A iewittiey taker tha tewitnank 
you. Having said that, however -- 

THE CHAIRMAN: It sounds like a very 
lawyer-like qualification. 

MS® *CRONKe yrs kind wotediiked® ice 

Q. I understand that to mean in almost 
every single case? 


DReERITTER: "FA Thats tcorrectr 
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O.., Thanks you. 

A. dacan@terchink of eanvexception tas I 
sit here, but I'm confident that there is one. 

Ole Coan Ke VOUT edOnet Navesit, if it 
puts your mind at rest, and nor am I interested 
Panticulanlyeinshavingsit- 

So having said that, what I am interested 
Inethoign, 1s) the flip sidesof that waelbresRitter, tto make 
myself clear and; that is, that if human health 
relevant information is made known to you or becomes 
available in the scientific community relevant to a 
product that has received registration approval, 
although that approval has already been granted, do I 
understand correctly that obviously your department 
would look at that information? 

AmmeWeswould inoteonlyelook tatit, butuwe 
would act on it and there are a number of very notable 
examples in the last three to five years within 
contemporary history that we could refer to where I 
think the action the department has taken is evident. 

OFneA bigeraont. And so in that sense, 
when Mr. Martel, as I understood the question, 
suggested to you that the process was ongoing and that 
there was post-market information considered by your 


department; that is correct? 
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A. “Thatwvsrragnte 

Oe AlN rights. “And "ame alsomcorrec. 
that in both the pre-market stage of evaluation and the 
ongoing post-market stage of evaluation, your 
department or other federal agencies involved in the 
process can require an applicant or manufacturer to 
produce additional information? 

A. Oh yes. 

Q. Additional data? 

A. © Yes® 

Q. And that applies both before 
registration “1s; granted, dfoat-alljand attereant tes 
granted? 

Av -sYese 

Ota Anda simidgaray, the gurisdicrion 
exists both for your department and for the other 
involved federal agencies to require retesting? 

A. Yes. 

Q. A replication of results study? 

At Yess 

QO. And, for example, that different 
dosages be used in a manner similar to the -- sorry. 
That, for example, retesting could be required 
requiring different dosages, a different rate of 


application, a different field study circumstance? 
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AySaaesi 

Oman Alp rigntwemeAlt ofethathresults in 
more time for the applicant, if required? 

Ame Les: 

Oe ALI mofmthate results@inesmore cost ifor 
the applicant, if required? 

Aves. 

OReALeritontes (Can tiwecdeal with the cost 
Side of the issue then. I am interested, if you are 
able to assist the Board, in providing the Board with a 
perspective on what the economic implications of an 
application procedure of this kind are for an 
applicant. 

You told us what the time frame is, 
roughly 10 to 15 years; incrsatypically ob2 yearsisor’so. 
What, in your experience, if you can assist the Board, 
are the costs associated for the applicant from the 
initiation of the preparation of their required studies 
andedatastlosthomta menofmi ni tralysubmisstones fuet is gust 
take it that far for the moment. In approximate terms 
can you assist the Board? 

A. The numbers that I have seen which 
have been circulated by both the Environmental 
Protection Agency in the United States and by the 


National Agrochemical Association in the United States, 
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the trade association representing manufacturers of 
pesticides, currently runs between 15 and $20-million. 

That's to satisfy U.S. registration 
requirements which are, in many cases, identical to 
Canadian and, in some cases, may be different such as 
the environmental impact. They would be additional to 
those data requirements in the United States. 

Q. And that is then at the time, as I 
suggested, of initial submission? 

An “@That2sright. 


QO. And that is in U.S. dollars 


presumably-- 
Apes. 
Q. --if it emanates from U.S. sources? 
Az@ es. 


QO. After the data package is then 
submitted, there is the course of review by the federal 
agencies that are involved in the evaluation process 
itself and that, you would agree with me, represents a 
different form of cost, this time to the taxpayer? 

A. Lesser 

O.FAliwrioht ~asCanjivyour help me gasmto, 
based on your experience, the person hours involved in 
that evaluation process? Is there any information you 


can provide to the Board in terms of the price tag, if 


Farr & Associates Reporting, Inc. 


Kunosburvey RicLer 20286 
cr ex (Cronk) 


VOUMWID Lit elnCaneputeicethaty Way, .forathe atime 
involved to carry out that evaluation process? 

A. I can't give you an accurate or even 
an inaccurate number from Canadian files primarily 
because that subject is under consideration right now 
by the Treasury Board of Canada in its exercise in 
looking at cost recovery programs, but I can tell you 
that in the United States the cost for evaluation. 

In Canada there is a nominal fee, and it 
escapes me right now what it is, but it is of the order 
iptcnonkpotas O0Ovon 4 tawases LOO UIntaletarrilys recently. 

Q. And that is taxi fare to get the 
material there? 

ASe Temesorry ? 

Q. That's taxi fare to get the material? 

A. Well... In the United States, the 
registration standard process, which I discussed 
briefly during the course of my presentation, the 
process of re-evaluating a pesticide which, for all 
practical purposes, one might say is very similar to 
evaluating a new submission, except that there might be 
much less data to evaluate because it is an older 
product, that process in the United States has been 
estimated to cost 2 to 3 PYs and in the order of 


$100,000 in extramural funding per chemical, and I 


Farr & Associates Reporting, Inc. 


Kingsbury, Ritter 20287 
cr ex (Cronk) 


can't imagine why the cost would be substantially 
different in Canada. 

So if we were to look for a ballpark 
figure) Lo wouldMthinke1 ts ——*'that couldeberorts byr50 
per cent, but to give you a sense of magnitude, I think 
it is somewhere in that order. 

Q. All right. So that if we were then 
to attempt to arrive at an approximation of the cost 
consequences to the applicant - just to the applicant 
of an application of this kind - we could take the U.S. 
figure that you provided to us, convert it to Canadian 
dollars and we would receive an approximation of what 
the costs are just up to the time of submission; is 
that correct? 

A.*"That ‘s=right# ves. 

Q. And thereafter if any retesting is 
required, if any new protocols are to be followed, if 
any duplication tests are to be carried out, those are 
incremental costs? 

Awe Gs! 

Q. Would you agree with me, Dr. Ritter, 
based on your experience, that it is not at all unusual 
for the costs for a pesticide registration applicant to 
range in Canadian dollars from anywhere to 25- to over 


$30-million depending upon the nature of the evaluation 
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process and the materials required to be submitted? 

A. I have seen that number used 
frequently, yes. 

Q. And there are cases in fact where the 
costs are higher? 

Avo. ese 

Hts CHALTRMANe & Ms. Cronk,.i1£.1.could ask 
some questions arising out of that. 

Dro ekittetm-~s ceicakelntators this) kinds of 
investment on the part of companies that their 
formulations would be or they would attempt to protect 
their formulations through some kind of proprietary 
property registrations of some kind, patent 
registrations, et cetera? 

Dk. Rit ok eee CS 

THE CHAIRMAN: And, therefore, this data 
that you are receiving from various outside sources 
would be confidential to the extent that competitors 
would not have access to it; is that correct? 

DR. gi iLoeke ew thatbuslLcorrnect. 

THE CHAIRMAN: And, therefore, there 
would be no way of subjecting that data to scrutiny of 
others other than your department or other regulatory 
agencies to which this has to be submitted who, I take 


it, are under an obligation not to divulge information 
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that would obviate the proprietary confidentiality of 
some of this information; is that correct? | 

DR.e@RITTERS ES lhatasecorrecer 

THE CHAIRMAN: And so in this sense there 
isn'tethe availabilityPot pubitcescrucinys chat, you 
would normally allow data to be subjected to in another 
context; i.e., if it weren't subject to a proprietary 
interest in favour of a particular party? 

DR.PRITTERGOWME Se correct tChatatheniays 
in Canada and in the United States and in many other 
jurisdictions prevent or prohibit the release of that 
information to ‘third panties af lam noc stirescnat sites 
necessarily correct that that's unlike the situation in 
other areas. 

THE CHAIRMAN: Well, for instance, as I 
understand it, correct me if I am wrong, the Alachlor 
Review Panel sought undertakings from various 
participants not to divulge any information that 
would -- like, outside of that process that was not 
required “for "that review; “Is “that correct? 

DR. RITTER: No, I think you may have 
been mislead in part. There were undertakings which 
were required by participants of the Alachlor Review, 
but-ansofanrasi tut Was) ar publa © anquinve alieor whe 


toxicology information, all of the environmental impact 
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information, all of the evidence which was presented, 
discussed, cross-examined during the course of those 17 
months were a matter of public record. 

I would say the only components that were 
held in-camera and for which those binding agreements 
were entered into related primarily to formulation 
chemistry. 

THE CHAIRMAN: OkKay. 

DR. RITTER: And virtually exclusively to 
that area. 

THE CHAIRMAN: And, in your professional 
opinion, do you feel that any of this proprietary 
interest consideration in any way inhibits the 
evaluation of the product? 

DR. RITTER: None whatsoever. 

THE CHAIRMAN: So you are confident that 
you are getting everything that you need or your 
deparment needs in order to effectively evaluate 
something? 

DRUG LER eyes te beam truly confident 
because it is not a process which is being carried on 
exclusively in Canada and, whereas ere data to which 
you refer may not be subjected -- are prohibited from 
disclosure to third parties in Canada, there is, as you 


can well imagine, interaction between various 
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regulatory agencies, both nationally and 
internationally. 

So although there is not the public 
consultation, if you like, to which you refer, there 
are certainly consultations. The Alachlor example 
which you illustrated with a moment ago, there were 
extensive consultations that took place between 
ourselves and the United States Environmental 
Protection Agency. 

THE CHAIRMAN: And that type of 
consultation between scientists-- 


DReen Lush seeles. 


THE CHAIRMAN: --for non-commercial 
purpose-- 

DR. tREDUBR] Lese 

THE CHAIRMAN: <--is permissible, I take 
tes 


DR*> ‘RITTER: © Well Tv think {lrewould have 
to ask my counsel if it's permissible. We do it, and I 
am not going to offer you a legal opinion as to whether 
or not it's permissible. 

MS. CRONK: I think you usually ask your 
counsel about that before you give the answer, but 
that's a small point. 


DR. RITTER: Well, I'm not commenting on 
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whether or not it's lawful, I'm simply saying we do it. 

THE CHAIRMAN: Okay. Thank you, Ms. 
Cronk. 

MS. CRONK: You're welcome, sir. 

Q. Do I understand with respect to the 
involvement in this country, however, of various 
federal agencies, Dr. Ritter, that there is a 
consultation process, if I can put it that way, inter 
the various federal agencies concerning a pending 
application? 

DRE RLTLER: 7 > Aue eYes ,jwermeet 
approximately every six weeks, the departments involved 
federally in pesticide regulation. 

Q. And is the information and data made 
available to you by the applicant made available to 
other federal agencies for their consideration as part 
of the evaluation process? 

Aw @lteseaccuallixe@simnpler -than-thaty* sThe 
data is in essence made available to the Department of 
Agriculture, so anything that is made available through 
submission to the Department of Agriculture, the 
department with statutory authority in Canada, is, if 
you like, made available to all core departments. 

OF So each then of the agencies that you 


have depicted on Exhibit 709A has access to the 


Farr & Associates Reporting, Inc. 


24 


25 


Kingsbury, Ritter 20293 
cr ex (Cronk) 


complete data package, complete submission material put 
forward by an applicant for registration; is that 
correct? 

A. They can if they so desire. We, for 
example, will rarely request anything except 
information relating to human health, but we would have 
access to fish or environmental or -- 

Otago ht Vou Scougheatce 

Avvo Thateiss rights 

Ot (All@right. \sAndtlam-Tetalsomcorrece 
that other jurisdictions in addition to Canada, just 
dealing with the pesticide registration context, other 
jurisdictions apart from Canada protect proprietary 
information in a way conceptually similar to that done 
in Canada, the United States for example? 

A. The United States does and that's 
about the only jurisdiction I can comment on. 

Of AlIviriaght,» thanktivoue JT Could? Mask 
youlito iputevExhibite7o9ebrieflivebackhantfronte ore yvoumeit 
you would please, Dr. Ritter. 

And, again, dealing with cost issues to 
the applicant in bringing forward a pesticide for 
consideration for registration, if you could look just 
at page E, if you would for a moment. That's the page 


that identifies, as I understand it, a number of the 
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long-term tests required by your department? 

Alen Less } 

O-v? All nights sOnesoft which) is chronic 
feeding tests? 

A. Yes. 

Ome, Chronzcrstudies? 

Ase tess 

Q. You have told the Board, as I 
understood your evidence, that those studies require 
dietary administration of the subject active ingredient 
to tatse@eanel right#@in thate 

AtSa Yess 

O®BLANaTithis forsateleast’-— was it 90 
per cent or 80 per cent of the lifespan of the rat? 

A. 90 per cent of the anticipated 
lifespan of the rat which translates with most strains 
of rats being used today to no less than 24 months. 

Q. All right. So we are looking then at 
a study requirement that a study continue for at least 
two years? 

Am@eaalhates epaoghts 

OoweA ier ohtiwe BAndGattertthat jas I 
understand it, the pathology is required? 

A. More than just the pathology. There 


is a variety of clinical investigations which go on 
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after that time and they would include pathology, 
haematology, biochemistry, urine analysis, organ 
weights, tissue residue analysis, so on and so forth. 

Q. So all of the laboratory analyses 
then take place after that two-year period? 

Mie That's#cornrect: 

Q. Then there is the process of report 
writing-~ 

AlL®eThat stra ghte 

Q. --compilation and interpretation of 
the data collected? 

AS eThate' stright. 

OPerishiitataprrato may eDoctoreenauweuse 
to do one of those studies can take anywhere from 
approximately four years or more; it can be that long? 

A. In our hands we find that the in-life 
portion typically runs about two years and we tend to 
look at the reporting time to be about four years from 
initiation of the study. 

I would say that virtually no study is 
ever reported in less than about four years from the 
time that it ies been initiated. 

Ov VAndsthat’ swiorvonetchronicfteeding 
rat study? 


A. But many of these studies are going 
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on concurrently. 

OF epAl Ten ogh t.. 

A. But that's for one chronic feeding 
Study. mec iate secorreccte 

THE CHAIRMAN: Did you say that you 
analyse after the two-year period? 

DResRiITIER: eThatesscornect:. 

THE CHAIRMAN: You wouldn't analyse 
ongoing, like as -- 

DR. RITTER: There are a limited number 
of parameters that are investigated on an ongoing 
basis, but because the nature of the study is to 
determine effects which may be associated with chronic 
exposure to the chemical, chronic exposure should first 
take place before those effects are evaluated. 

To put it into another context perhaps, 
the cancer example that I used before, we tend to think 
of cancer as being primarily a disease of mature onset. 
Toawoul duno tabe i= 

MSe@CRONK :sagrGnm sSOGEY ? 

DR. RITTER: A disease of mature onset. 
It would not be very informative to look for the 
appearance of tumors in a study at one year, for 
example, when you would not normally expect these 


tumors to start appearing until 20 or 22 months into 
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the study. 


Now, there are daily, weekly, depending 
on the particular protocol, there are regular clinical 
pathology observations that are made throughout the 
course of the study, though should those tumors appear 
much earlier than two years - and that has certainly 
been the case for a number of compounds - they too 
would be discovered. 

But as a matter of routine, as a matter 
of protocol, because these studies are designed to 
assess effects associated with long-term exposure, the 
objective is, of course, to ensure that long-term 
exposure has first taken place. 

MS. CRONK: ©. Can you estimate for the 
Board, Dr. Ritter, the approximate costs associated 
with producing over that four-year period one chronic 
feeding study? 

DREGRITTER GS Ano lemon. 

Q. Canadian dollars or U.S.? 

Ae Lts User ougnl ys oo emi one 

Q. Here or there? 

A. The numbers always refer to U.S. 
dollars. That number may vary a little bit depending 
on whether or not the study is done in-house or the 


study has been contracted out. 
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As you can well imagine, studies that are 
contracted outmtendstosy costeagdittie. bitemore, but 
$2-million again. What I am trying to impart is a 
sense of an order of magnitude rather than a precise 
dollar value. It's not a hundred thousand, that's the 
message I am trying to impart. 

MR. MARTEL: Could I ask you a question 
then? If the feeding period is two years, you are 
Saying that the testing, laboratory testing thereafter 
takes two more years? 

DR. RITTER: Laboratory testing, analysis 
and report writing, that's correct. 

MR. MARTEL: Have you got a shortage of 
staff or is it just not possible to do it any quicker? 

DR. RITTER: Well, let me give you some 
numbers that may give you a sense of perspective on the 
study that we are talking about. 

A typical cancer study will have three 
dose groups and a control for each sex. So what you 
will have is a total of eight dose groups in the study; 
four for the males, four for the females, each of which 
will contain at least 50 animals and in many studies 
may contain more than that. So for the males you will 
have a total of 200 animals and for the females you 


Willehaveta totaluofe200@animails:. 
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In terms of pathology, by way of example, 
there! are approximately 60 organs or tissue systems 
that are examined on each animal. So if we think of 4- 
to 500 animals - and I'm not going to endeavour to do 
the arithmetic in my head - and roughly 60 organ 
examinations per animal, what does that come out to, 
30,000? 30,000 tissue examinations, 30,000 diagnoses 
that have to be rendered. 

We can go through that same kind of a 
calculation for biochemistry and I think I saw one 
reference that estimated that there are approximately 
one million data points in a two-year chronic feeding 
study. 

MR. MARTEL: Okay, thank you. 

MS= "CRONK<7 OU rComing backttcnensecomunie 
approximation that you provided concerning the costs of 
a two-year chronic feeding study, that $2-million 
figure I should fairly think about as a ballpark figure 
in American dollars? 

DR sy SRLETER OWA. ye Lia cesseatatoint: 

Or eA Rigtrirghtkeemeand «ll We cOoula JUStmaby 
way of another example for the Board deal with the 
issue of cancer studies as you have raised it, how long 
from start to finish does one of those tests normally 


take, one of those studies? 
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A. Cancer studies? 

QO. Yes. 

Are nesin= afte portion, “rf the study is 
conducted in rats, would be at least 24 months and if 
conducted in mice is at least 18 months. The actual 
duration of the study in mice is defined by a different 
set of parameters, but will usually run no less than 18 
months. 

Q. Are they required in both species? 

A. Yes, they are. 

Q. All right. Is that incremental time 
or can they be undertaken concurrently? 

AweeConcurnentilve 

Q. All right. And after that we have 
again all of the steps that you mentioned in terms of 
analyses of the data and a consideration of it, 
evaluation of it, and then the reporting of it? 

A. Yes. Less so in terms of laboratory 
investigations in the mouse study because the mouse 
studies are generally intended as a tumor counting 
exercise more or less exclusively. 

So that many of the laboratory 
investigations are restricted to the rat study, but the 
histopathology is an exercise that both the rat and the 


mouse study are subjected to. 
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Q. Are we talking, Dr. Ritter, four 
years for a study of this kind as well? 

A. It's -- again, that's the order of 
magnitude. It may be three and a half years in the 
case of a mouse study, but something like that. 

QO. All right. And what are the 
approximate costs to the applicant of conducting a 
study of that kind? 

Ar SRADOUt a5 —ni lion: 

OFM cinhuniss dollars: 

A. Yes. 

Q. Would you agree with me, Dr. Ritter, 
that taking those factors into consideration, both the 
time factors of individual studies and the overall time 
period that is typically experienced by applicants as 
well as the cost factors, that it is a very serious 
investment and a long-term investment for a 
manufacturer to undertake an application for pesticide 
registration approval in this country under the current 
system? 

RS ses: 

OaetAnd *thatsthat.— amielvalsorcorcecu 
that that applied equally to those chemicals that 
currently bear registration status for forestry uses, 


the same situation applied? 
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A. By and large. As you can well 
imagine, the data requirements have changed over the 
years and through that period of time there have been 
more and more studies that have been added to the list 
of required studies. 

So depending on what chemical you are 
referring to and what point in time it may have been 
registered at, that would have determined the study 
requirements that were in place at that particular 
time. So it is a function of when it was registered as 
to exactly what data would have been required. 

Q. And certainly with respect to new 
products, those are the implications for an applicant; 
in terms of both time and cost, it is a major long-term 
investment of both; is it not? 

A. Yes. .It. is the implication for any 
product that's been registered within the last 8 or 9 
or 10 years. 

Oe lie Gh ek) LAndstronatoday~iorward-— 

Ain oareCSi. 

Q. --any product that is either in 
progress as part of a pending application or an 
intended application or any that might come down the 
line in the future? 


A. Yes. 
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Q. Would you also agree with me, Dr. 
Ritter, or are you in a position to agree or disagree 
that the market in Canada for forestry applications of 
pesticides is very small, comparatively speaking? 

Ae eVess 

Q. For example, the market for 
agricultural usage is much larger indeed? 

AZ MY esx 

Q. And that therefore I suggest, and I 
would welcome your views, that an application for 
pesticide registration for forestry uses alone is 
uneconomic? 

A. I am going to prefer not to comment 
on that. There are many considerations I think that go 
into the viability of how attractive is the 
application. 

Q. All right. Based on your experience 
of the applications that you have seen come through 
your department, have you ever seen an application that 
was restricted purely to forestry uses? 

A. There are such registrations in 
Canada. Fenitrothion is an example. 

Q. All right. And, as a general matter 
then, taking into account the extent of the market both 


for forestry uses and agricultural uses, would it be 
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fair to suggest that it would be rare to see a 
pesticide registration application restricted to, in 
the application, a forestry use alone? 

A. sYes. 

Q. I am suggesting really, not to make 
it more complicated than it need be, Dr. Ritter, that 
there is very little incentive, given the market, in 
dollar terms alone for an application for pesticide 
registration for forestry uses alone in Canada? 

AS I would prefer to say that there is a 
small market. As to whether or not it's economically 
attractive, I think there are considerations that 
go beyond the size of the forest market. 

Ow aAllerighnt). that's fat Drs Ritter: 
The Board has, for example, heard evidence that the -- 
through I believe Mr. Churcher when he testified, that 
the manufacturers of madacil have withdrawn their 
registration of that product because of market 
circumstances. Are you aware of that? 

A. That is what they indicate to me, 
yes. 

Q. I take it there are instances where 
thatehasmoccurredypaapant—— 

Ate eS. 


Q. --apart from madacil? 
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A. There have been instances certainly 
where that has occurred. I think I can think of one 
off the top of my head. 

OSS PvAIierioghte 

THE CHAIRMAN: Could the Board make this 
kind of leap, if I might put it that way, that if most 
pesticide registration -- applications for registration 
are not just for forestry use, they include 
agricultural use, that the registration requirements 
for agricultural use; i1.e., where they are sprayed or 
used with food that is ingested primarily by humans, 
would be more stringent than just for forestry use 
where exposure is, at least to humans, is somewhat 
limited? 

DR. RITTER: No, actually that would be 
incorrect. 

THE CHAIRMAN: That would be incorrect? 

DREGRITTERS welhaths mightwtamtherdata 
requirements which we have for human health and safety 
are identical regardless of final application. So that 
we impose exactly the same toxicology data requirements 
on a chemical which will be used exclusively in the 
forestry sector as we would for a chemical that will 
have wide-spread application to food. 


THE CHAIRMAN: Okay. Is that the case in 
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other jurisdictions as well? 

MR. RYDER: No, it's not. The United 
States, for example, has frequently waived the 
requirements for some long-term studies and other 
special studies where it is evident that the chemical 
will be applied -- will be used strictly in the 
application to forests. 

THE CHAIRMAN: Okay. So that you could 
draw the conclusion that if it is going to be used for 
a use that is in addition to forestry purposes that the 
level of data that you will require, in terms of human 
health safety, will be at least as good as that 
required where humans are primarily exposed to the 
chemical? 

Dro ROTTER s ~LtGwililebesidentical, in 
fact. 

THE CHAIRMAN: In Canada at least? 

DRet REDDER Sal hates rights 

THE CHAIRMAN: Okay. 

DR. RITTER: With the exception of food 
residue data specifically, chemical data relating to 
the actual concentration of residue in the food. But 
for all of the studies which I have described which do 
not include food residue data, all of those studies are 


required for every application regardless of the 
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intended use. 

We tend to look at those studies as 
telling us something about the intrinsic toxicity of 
the chemical; whereas we tend to look at the exposure 
study as telling us about the potential hazard that 
those intrinsic features may present. So that the 
toxicology studies per se are a fundamental requirement 
regardless of uSe. 

THE CHAIRMAN: Thank you. 

MS;. CRONK cae sQ..a0 Drea iR ter ae sia tia iro 
say that it is not an easy matter in this country to 
have a pesticide accepted for and approved for 
registration? 

DR. RITTER: A. I would say that is fair 
to say. 

Q. All right. And that any suggestion 
that a new pesticide be considered for registration 
purposes for use in forestry application represents, 
both in terms of time and cost, a very serious matter 
both for the manufacturing industry and for those who 
in the end hope to use the product? 

AGAGY es: 

MR. MARTEL: Can I ask a question? I 
Want..toggopgback? iafetlicouids 


If the standards are the same for testing 
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and the requirements are the same for food as for other 
usages, in the last several years the provincial 
Ministry of Agriculture has been doing a great deal to 
try to encourage farmers to become much more involved 
in the proper application. 

Has the problem been in the farming 
community - you might not know the answer - that they 
are not using proper equipment and so on as opposed to 
the quality of the product they are using? Because 
farmers have had, according to my information, higher 
incidence of illnesses and so on. And is that because 
of the way that they are applying it, mixing it and so 
on and not the product itself, or overexposure, is it 
the problem? 

DR. RITTER: You have asked many 
questions, Mr. Martel. I would like to perhaps deal 
with the one in the middle first. 

You said that you have information that 
suggests that farmers are at unusual risk - I'm 
paraphrasing what you said - for some risks. 

MR. MARTEL: Mm-hmm. 

DR-SRGITEReelButetorsmanyenisks), 
particularly a variety of chronic diseases including 
cancer we know that farmers are at substantially 


reduced risk. 
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That information has been published by a 
number of different sources around the world including 
our own laboratory which is just in the midst of the 
largest epidemiology study ever untaken in the world on 
farmers and the information we have thus far is that 
there is actually reduced mortality and a reduced 
incidence of death from all causes of cancer among 
farmers. 

Although the observation that we have 
made is somewhat more precise because of the number of 
people involved in our study, it is certainly not the 
first time that that observation has been made. 

Farmers are at increased risk from a variety of 
mechanical injuries. For example, a variety of 
working- related deaths due to equipment failure, so on 
and: so eforth. 

But if you are talking specifically about 
chemical risk, there is a substantial amount of 
information in the literature that I think might argue 
the point that you made. 

MR. MARTEL: Well, I'm simply going by 
the number of articles one reads and the effort to get 
farmers more directly involved in utilization of proper 
equipment and so on, that it seemed to have lagged 


behind other parts of society in terms of occupational 
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health and so on in that form of protection. 

Drench thanke thats correct. "I 
think your second assertion is correct, I think it has 
lagged behind and I think that's largely because, as 
you know, farming generally speaking has not been 
subjected to the kinds of industrial hygience practices 
and regulations that we are accustomed to in the more 
industrialized setting. 

We do encourage farmers to monumental -- 
through monumental efforts really to try to reduce 
their overall exposure to pesticides, but that is not 
because we necessarily believe that they are an 
increased risk of cancer, it's because we do believe 
that it's important to try to reduce their exposure to 
these chemicals to as low as is practical. 

It's inadvisable to have exposure to 
these chemicals beyond that which is absolutely 
necessary in the conduct of one's work and if one can 
reduce that exposure by a fifth or a half or a third, 
then that is a desirable objective. 

MR. MARTEL: Thank you. 

MSMECRONK= 10: SCD PMR trerda 

THE CHAIRMAN: Sorry to interrupt as we 
go along but rather than try and save it to the end, 


it's easier for us to understand as the questions 
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arise. 


MS. CRONK: I appreciate that, sir, and I 
welcome it. That's fine. 

Q. Dr. Ritter, you mentioned some 
research in your discussion with Mr. Martel that your 
own laboratory is doing concerning the carcinogenic 
risk, I take it, of farmers? 

DR. RITTERePsAcg Thatistcorrect. 

QO. Is that study complete and is the 
information available? 

A. The study is not complete. If I may 
perhaps, I should just take 30 seconds just to very 
quickly introduce that study. 

The study is what we refer to as the 
Canadian Farm Operator Mortality Study. It was 
initiated about 6 or 7 or 8 years and is a cohort study 
involving an examination of cancer risks among those 
groups of Canadians that we felt were perhaps at 
highest risk from exposure to pesticides, and that was 
the Canadian farm community. 

It's a census-based record linkage study 
which is based on the 1971 census of agriculture and 
includes all those people whom, for the purpose of 
taxation, were considered to be farmers in 1971. So 


that anyone who was farming for a living in 1971 is 
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included in this study and it thus includes 365,000 
people. 

Q. Does it address specifically, Dr. 
Ritter, the carcinogenic risk posed for farmers exposed 
to chemicals used in farming operations? 

Awe Yes; it) does 

Over AeriGht: 

A. It does not examine -- it does not 
attempt to examine the relationship between exposure to 
any given chemical and any outcome, but does examine 
the relationship between agricultural practices of a 
variety of types and cancer outcome. 

Q. All right. Has there been any 
interim assessment of the results of that study been 
prepared yet? 

A. Yes. Because of the magnitude of the 
study we chose to analyse the date on a provincial 
basis, particularly because cancer data in Canada is 
gathered on a provincial basis through the provincial 
cancer registries. 

The analysis for the Province of 
Saskatchewan is in a somewhat advanced stage and 
preliminary findings from that analysis were presented 
at the annual convention of the Canadian Public Health 


Association in June of this year. 
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Q. All right. Could you provide me 
through Ms. Murphy with a copy of the interim 
evaluation or interim assessment of those results? 

A. Yes. 

Q. Similarly with respect to the 
results, particular to the Province of Ontario, can you 
tell me at what stage of progress the evaluation of the 
results are for our province? 

A. Not done. 

Q. They are not done? 

A. No. 

Onje Ablerightus uCoulrdtyoumtnrougneMs® 
Murphy undertake to provide to me if, during the 
currency of this hearing, a copy of the assessment 
results for the Province on Ontario on beth an interim 
and a final basis once available? 

Pee Yes: 

Q. Thank you. 

MR. MARTEL: Do all provinces have a 
cancer registry. 

DR. RITTER: All provinces have a cancer 
registry now, yes. To the best of my knowledge. 

MR. MARTEL: When did that come in? 

DREBRLECER? I can't tell you precisely 


off the top of my head. There is a national registry 
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which is maintained in Ottawa and there are provincial 
cancer registries which form the basis for the national 
register. 

MR. MARTEL: Well, again, I might be 
wrong, but my understanding was there wasn't one for 
all the provinces. I could be wrong. 

And that one of the problems confronting 
Ontario has been, in dealing with cancer mortality, 
that if someone -- let me use a gold miner, no specific 
label, let me just say a gold miner dies but he dies 
from a heart condition, but in effect it was as a 
result of the cancer the heart simply gave out, that in 
fact they show up as a heart failure and not as dying 
from cancer. 

DR. RITTER: But that is a somewhat 
different question, I think, than you asked. You are 
asking about causes of death on death certificates. 

MR. MARTEL: Yes. Well, how else would 
you register them? And that is not showing up on the 
death certificates. That is the information I have, 
acdainment tcouldsbeswrong  sibuts... 

DREW RITTER @Ycahvethat tpossibility. that 
you are referring to exists in our particular study. 
This study I should say is done cooperatively between 


our own laboratory and the Canadian Centre for Disease 
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Control. 

We certainly considered that possibility 
six or seven years ago when the study was initially 
undertaken and although I cannot supply you with the 
detail of the experimental protocol which dealt with 
that aspect of the study, it is certainly one that was 
addressed and I know we went to some length and 
considerable expense for hand verification of death 
certificates and charts on these patients to ensure 
that there were not confounding factors of that type. 

So I don't expect that it's significant, 
that it has in any material way influenced the results 
in our study. 

MS .eCRONK:. 10 .O@iDr @Rateer,myomnndi caced 
that the study was a cohort study? 

DRe (RETTLERZ&S Amit nat Strights 

Q. That term is going to be relevant to 
something I wish to discuss with you later. I wonder 
if you could briefly describe to the Board's what's 
meant by that term? 

A. There are many different kinds of 
protocols which one can follow in an epidemiology 
study, but two very popular methods are one that we 
refer to as a cohort and the other is a case control. 


In a cohort investigation one examines 
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everyone who could potentially be at risk and then 
essentially looks for the outcome of interest, in this 
case cancer. The other approach is to deal with case 
concrnoLs 

And cohort studies by their nature tend 
to have a very large number of people involved but may 
often have a very small number of cases of interest, 
and that's its strength and both its weakness. 

A case control study on the other hand 
starts with the case of interests and; that is, if you 
were interested in for example non-Hodgkins lymphoma, 
you would first extract from files the cases of 
non-Hodgkins lymphoma and then try to reconstruct 
exposure events that may have taken place that may have 
contributed to the onset of the disease. 

The weakness of the case control study is 
that it relies very heavily frequently on memory recall 
of events that may have taken place over a very long 
period of time. 

Both these studies have their strengths 
and their weaknesses and, in fact, are often done one 
after the other consecutively. It is not infrequent to 
see a cohort study done which may identify a pocket of 
interest which would subsequently be followed by case 


control study to confirm what may have been suspected 
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from the cohort study. 

Q. And when we talk about the cancer 
studies -- I'm sorry, the epidemiological cancer 
studies that have been done with respect to pesticides, 
do we often find that those kinds of studies fall into 
one of two groups, either the type of cohort study you 
have just described or the case control type of study 


that you have just described? 


Ad #Yesst 
Q. And indeed - and we'll come to -- I 
have some questions for you about this - but when we 


look at the state of the current scientific literature 
on studies of that kind, do we find a discussion of the 
advantages and disadvantages of those types of studies 
and which are more reliable? 

A. Yes. There is certainly -- I think 
most publications in that area tend to preface their 
comments with a discussion of the two designs and why 
one has been selected over the other. I don't know 
that one is necessarily preferable, it depends ona 
given set of circumstances. 

As I indicated, they both have weaknesses 
and strengths. It really depends on what sort of 
information one has to work with which often determines 


the kind of study that one must do. 


Farr & Associates Reporting, Inc. 


Kingsbury, Ritter 20318 
cr ex (Cronk) 


On Ab tLoiue = lhiank you very much. 
Could I ask you then, Dr. Ritter, for your comment on 
something else unrelated to the time implications and 
the final implications of seeking registration status 
for a pesticide, and that has to do with some of the 
evaluations that are made by regulatory authorities. 

If, as a result of evaluating a 
registration application for a pesticide in this 
country, if the applicable federal agency determined 
that there was "no effect", or no adverse effect from 
the product, what in essence does that form of 
description mean to you; what do you understand that 
kind of a description to mean? 

A. It was without significant biological 
effect. 

Oe a tietlout. "And 1s that a term that 
is frequently used, for example, by the United States 
Environmental Protection Agency? 

Ase YES. 

Q. And what is your understanding of 
what it means when an agency of that kind in that 
jurisdiction forms that conclusion and affixes that 
description to a study? 

A. Same as in Canada. 


Ope Aber icicw sAnds1s bial -1n "this 
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jurisdiction, in your experience, a description or a 
conclusion frequently drawn or easily drawn? I suppose 
those two are different. 

A. They are very different. 

Q. Let me put it to you again. 

A. It's frequently drawn, it's never 
easily drawn. 

OvSsAL IS raghtye thank, vou ssl take 1tevyou 
are aware, Dr. Ritter - and we have come to this 
perhaps a little sooner than I had anticipated, but 
there is no reason not to deal with it now - I take it 
that you are aware, and I would ask if this is so, that 
an issue has arisen in these proceedings regarding the 
human health effects of pesticides registered for use 
in forestry in Ontario? 

As  eSe 

QO. You're aware of that? 

A..GaXese 

Q. And given your responsibilities with 
the Department of Health and Welfare and the nature of 
the work carried out by that department regarding 
pesticides, are you generally familiar with the 
existing scientific literature regarding the human 
health effects of pesticides authorized for use in 


forestry in this province? 
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A. I would say at this moment in time 
I'm peripherally familiar with the status of those 
studies. 

Q. All right. Have you, during the 
course of your experience with the department and by 
virtue of the nature of the evaluation process that the 
department undertakes, addressed in the past the state 
of the scientific literature on different pesticide 
products as they relate to human health effects? 

AVGAYes* 

On ALLeri gGiteeevourare no tstranger to 
reviewing that type of study? 

Ame a eNO 

Q. All right. Would you agree with me 
that the current scientific literature does not 
establish any adverse human health effects from the use 
of registered pesticides if they are used properly? 

ATA TaYes 3 

Q. Would you also agree with me, Dr. 
Ritter, that -- well, perhaps I could ask you this 
first. Is there any published scientific information 
available which demonstrates to your satisfaction that 
there is a significant risk to human health posed by 
the use of pesticides registered for use in forestry in 


this province. 
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A. Not knowing exactly which products 


are registered for use in forestry in this province, 


20321 


I'm going to say I'm still not aware of it because I'm 


not aware of any on which we are not actively pursuing 


action. And I don't think we are actively pursuing 
action on any pesticides currently issued for use in 
Ontario forestry. 

Ow cAlleright.. siCanelitakerntrom that 
then; on (does «iti follow sfirom) thatyethateyouvarednot 
aware of any information - the way I put it to you 
was - any information which demonstrates to your 
satisfaction a significant risk to human health posed 
by pesticides authorized for use in forestry in this 
country ?ee Teiputeatetharm wave 

A. I want to think about your question 
very carefully. 

Q. Perhaps let me put it to you again, 


Dr. Ritter. Ja&putyvait  togyou in, thercontext 


specifically of this province, and I understood you to 


say that you are not familiar with the specific 
products offhand that were authorized for use in this 
province. 


A. Yes. 


Q. But I also understood you to say that 


you are unaware of any active investigations of any 
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pesticide products and I took from that that you were 
implying that if there was information suggesting 
Significant adverse human health effects, there would 
be activity and there is not? 

MS. MURPHY: I think he said he wasn't 
aware of any action against any product. 

MS. CRONK: Fine. 

DRS RLTTERGSs Thats raghtim —There is 
interest and ongoing studies on products which may be 
included in the list of those used in Ontario forestry, 
such as 2,4-D, but if I understood your question, you 
are asking of evidence of adverse human effects? 

MSim GCRONK 242.0% I was. 

DR. RITTER: A. And I would reiterate 
then that I am not aware of information that would 
Suggest a serious human adverse effect in association 
with products registered for use in Ontario forestry to 
the extent that I am aware of those products used in 
Ontario forestry. 

But I prefaced my documents by saying 
that there are studies ongoing for any one or a number 
of these products such as 2,4-D. 

OMPBLATIBright. @fAretyousaware,  -Doctor;, of 
any scientific information which demonstrates to your 


satisfaction that there is a significant risk to human 
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health effects from the use of the pesticides currently 
authorized for use by your department? 

THE CHAIRMAN: Well, Ms. Cronk, perhaps 
since this area is somewhat important, I think, in 
terms of the overall issue before this Board, and since 
the number of products currently being used in 
forestry, as I understand it, is not extensive, the 
actual number is what; 6 or 7 or 8, I forget? 

MS. CRONK: In this province? 

THE CHAIRMAN: In this province alone. 

MS. MURPHY: Well, as we explained 
earlier, there is a certain number of active 
ingredients, they are also in different formulations, 


and my understanding is that while you are right that 


there are a small -- I mean a small number of both, a 
small number of active ingredients in the nature of - I 
forget the number - and then in the number of 


registrations which, as I recall, came to something 
between 30 and 40 different registrations, but active 
ingredients... 

THE CHAIRMAN: Well, I was going to 
suggest that if we took a break that that list of those 
currently used in Ontario might be put to Dr. Ritter to 
just briefly look at so that his answers to the 


questions you are eliciting might be directed without 
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this caveat. 

MS. CRONK: Of more assistance, right. 

THE CHAIRMAN: Of the fact that you don't 
know what is currently used. 

MS. CRONK: Could I make this suggestion, 
Mr. Chairman, that when you take your afternoon break I 
will confer through Ms. Murphy with the way to expedite 
that and perhaps in the meantime I can come at it a 
different way. 

THE CHAIRMAN: Okay. 

DRE RITTERS®= L* would 1ike*® to’ complicate 
that just a little, if I may. The question that you 
are asking or the question that you are contemplating 
asking may infringe on the proprietary nature of the 
data to which the Chairman referred to a few moments 
ago. 

I'm not sure to what extent I will be 
able to answer your question, but the only thing I 
would suggest is that, in your consultation, you might 
wish to consider including Ms. Prupas at the back of 
the room who is from the Federal Department of Justice. 

MS .VCRONKASeByPallemeanss Alright. 

May I proceed, Mr. Chairman? 
THE CHAIRMAN: Yes. 


MS CRONK: Thank’ you‘ 
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Q. Would you agree with me, Dr. Ritter, 
that on this general issue: that is, the scientific 
literature concerning human health effects of 
pesticides, that depending on the chemical, the 
scientific literature regarding human health effects is 
very extensive, the body of literature varies from 
chemical to chemical? 

DR. RITTER: A. When you say the body of 
scientific literature, are you referring to the shear 
volume of information available, or are you referring 
to information freely available in the open literature 
ory both? 

Q. For the moment I'm referring to the 
latter, I'm talking about published scientific 
literature concerning the human health effects of 
pesticides and I'm suggesting to you that the extent of 
the database on that issue varies from product to 
product. Would you agree? 

A. Yes, yes. 

QO. All right. And depending on the 
nature of the product, the database may be extremely 
extensive or less so; do you agree? 

A. Yes. 

QO. In the case of 2,4-D for example, 


it's my understanding that there are literally 
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thousands of published literature references; is that 
so? 

Aad pYes: 

Q. All right. And some of the published 
studies report on specific tests with a narrow focus, 
focus to a particular test that was carried out and 
some reflect summary documents or evaluations of other 
reports on human health effects? 

A. Yes. 

Q. All right. So that, in essence, in 
the case of let's take 2,4-D for example, there are in 
the published scientific literature a number of - could 
I term them - summary studies which review the state of 
the scientific knowledge concerning the human health 
effects of that compound, they are summary types of 
reports? 

A es. maltecactwelithinkjonetof the 
best was authored by my own laboratory. We were 
approached by the World Health Organization several 
years ago to compile exactly the sort of review that 
you are referring to and we did at that time on behalf 
the World Health Organization compile a review of all 
of the pertinent human health and safety data available 
in the published literature at that time. 


That review I believe is dated about 1986 


Farr & Associates Reporting, Inc. 


Kingsbury, Ritter 20327 
cr ex (Cronk) 


or so, and at that time included an evaluation of all 
of the literature available in any language anywhere on 
earth. 

THE CHAIRMAN: And outer space? 

DROSRITTERSHBRWelIs Vogel tastavallabiesirom 
the Canadian Public Health Association or through the 
World Health Organization. 

MSseCRONK 22004 nAt aright] serthateisein 
fact the type of comprehensive work that is existent in 
thescientific literature? 

ATTeayess 

Q. The published literature? 

Ps BBY es, 

Q. And that was an effort to identify, 
summarize and evaluate the existing studies on human 
health effects of pesticides; was it not? 

Amey. eS? 

Q. And there are others like it - I 
don't suggest for a moment, Dr. Ritter, that you would 
feel the same way about them - but there are others 
Liked thes Sthatcorreciar 

A® SrcYie'si. 

Q. Well, I'm interested in your views 
particularly, Dr. Ritter, with respect to some of the 


more recent summary studies, if I can describe them 
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that way. 

Am I right that some of the more recent 
work has focused particularly on the alleged 
carcinogenicity of various pesticides? 

ne “Yes: 


Q. Are you familiar with a 1987 report 


20328 


commissioned by the Ontario Ministry of the Environment 


regarding the carcinogenicity of 2,4-D? 

As AYesr 

OrmeA Mimrugite, @Dr. $Ratter, “kim “showing 
you a report dated March 23, 1987 entitled: Expert 
Panel Report on Carcinogenicity of 2,4-D bearing the 
name of the Canadian Centre for Toxicology, Guelph 
Ontario, Canada. Is that the report to which I just 
referred? 

A. Yes. 

Q. And you are familiar with it? 

A. voYes:. 


MS. CRONK: (Handed) 


THE CHAIRMAN: Mark that as Exhibit 714. 


---EXHIBIT NO. 714: Report entitled: Expert Panel 
Report on Carcinogenicity of 
2,4-D, Canadian Centre for 
Toxicology Guelph, Ontario, 
Canada, dated March 23, 1987. 


MS: AfGRONE: I would note for the record 


Mr. Chairman, that this report also constitutes the 
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response to OFIA Interrogatory 28Y on Panel 13 of the 
MNR evidence. 

THE CHAIRMAN: Thank you. 

MSha'CRONK<2) OL OR Drow Ritter le understand 
with respect to this report that a panel of experts was 
appointed by the Honourable James Bradley Minister of 
the Environment to conduct a study and review on the 
subjectCo£f thevcarcinogeni citys off 2,4-D? 

DR.O RITTERG SS Ave ayes, that. “st correct. 

Q. And the report was prepared, as I 
understand it, by the Canadian Centre for Toxicology? 

AtzoThatwsetrighte 

Q. And if we turn to page (ii) do we see 
there the membership of the experts appointed by the 
Minister of the Environment to serve on this panel? 

A. Yes. 

O. sTAloricght= Sim intormeds Dre ki trere 
and I would ask for your view, that the individuals 
identified on this page, there being five in number, 
are acknowledged authorities in the fields of 
pharmacology, biostatistics, medicine and toxicology? 

miso Yesd 

OS Alisrrioht 2nDobyousknow Driez ive ce 
Monroe, one of the individuals named in this list? 


A. Very well. 
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Q. All right. And as I read his name he 
is the current Director of the Canadian Centre for 
Toxicology? 

Aveuibnatwseicorrect. 

QO. Did he, before joining the Canadian 
Centre for Toxicology, have some association with or 
responsibility with your own department? 

A. He was Director General of the Food 
Directorate. 

Q. For Health and Welfare Canada? 

As? Tnacess Corrects 

COfee Aeright Sand sis he ,A“an your 
opinion, an acknowledged expert in toxicology in 
Canada? 

A. gavese 

Ose we DOVVYOUMRNOW) Dike Kos mecCrumps who as 
also mentioned in this list of experts? 

AtBnYes 

Q. And who is he, please? 

A. Ken Crump is an expert in 
biostatistics in the application of statistical 
principles to the estimation of human risk. 

QO -airisshevthen, @insyour®opiniocn and based 
on your knowledge of him, an acknowledged expert in 


risk assessment and biostatistics? 
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A. I would say that he is considered by 
his peers to be among the top seven or eight 
biostatisticians in the world. 

Q. Thank you. Could I ask you to go to 
the bottom of page 6, if you would. I don't want to 
leave any inference, Dr. Ritter, that because I haven't 
asked you about the other individuals that was for a 
purpose. 

I take it, could you give me your 
opinion, are they acknowledged experts in their 
respective fields as well? 

A. I am less familar with the work of 
Professor Anders and with the others. Tony Miller is 
considered by many to be one of Canada's leading cancer 
epidemiologists and certainly considered to be one of 
the best in the world. 

Bob Squire is currently with the Johns 
Hopkins University and has had an outstanding 
reputation in the field of pathology, he makes his 
living at pathology. 

OteSAllenight? BAnd@astieunderstandert, 
Professor Miller is in fact Dr. Miller attached to 
Princess Margaret Hospital in Toronto; is that correct? 

A. That's correct. He is an oncologist. 


Osu tAllerightase Andmcouldeligask yous togge 
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to the bottom of page 6 of the report proper, if you 
would, please, Dr. Ritter, and do we find there the 
terms of reference of the expert panel starting at the 
bottom of page 6? 
ALtAYess 
Q. And could you indicate to the Board 
what they were, please? 
A. The terms of reference of the expert 
panel were: 
"To assess the validity and health 
Significance of existing experimental and 
epidemiologic data on the carcinogenicity 
of 2,4-D and to determine on the 
basis... 
I am correcting the spelling error here: 
",..to determine on the basis of the 
existing data on carcinogenicity whether 
any of the existing uses of 2,4-D in 
Ontario poses significant health risk." 
MS. CRONK: Mr. Chairman, I intend to 
spend some time on this report. If you wish, at your 
convenience, we can rise now or I could do this first 
and we could rise then, as you prefer. 
THE CHAIRMAN: Well, why don't we take 


the 20-minute break at this time and then we will go 
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through until the end of the day. 

MS. CRONK: Thank you. 

THE CHAIRMAN: Thank you. 
---Recess taken at 3:20 p.m. 

---On resuming at 3:45 p.m. 

THE CHAIRMAN: Thank you. Be seated, 
please. 

MS] CRONK: S4tThank vou, (Mr. (Chairman: 

QO. Dr. Ritter, before we proceed with 
the Ministry of the Environment commissioned report on 
2,4-D, I would like to return to one of the questions I 
asked you before the break. 

Do you have available to you a copy of 
the ESSA Document that Mr. Kingsbury was testifying 
about earlier today? 

DR¥OEREETER: OFA.46 L do now. 

MS2® MURPHYS@ ee ti seExhibreeso4ce I 
believe. 

MS® CRONKs GOtetCouldgl askmyoustomturn 
to page 12, if you would, please, Dr. Ritter. 

DRA VRE T ERGO ALS Yess 

QO. Dr. Ritter, at page 12 we find Table 
2 which lists a number of the herbicides, indeed the 
principal herbicides used in timber management 


activities in Ontario, and I would ask you to look as 
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well, perhaps just leaving your finger at that page, 
over at page 14 to Table 3. Do you have that? 

A..emnYes. 

Q. And that lists the chemical and 
biological insecticides authorized for use in timber 
management in Ontario. I take it the names of these 
chemicals are not new to you? 

Aw 3No-; 

Q. All right. With reference to these 
chemicals, Dr. Ritter, are you aware of any published 
scientific literature which demonstrates to your 
satisfaction a significant human health risk from the 
use in forestry of these products, assuming used in 
accordance with the authorizations, label instructions, 
et cetera? 

A. I will just preface my answer by 
saying, as you can imagine my state of knowledge on the 
published literature on these chemicals varies somewhat 
from chemical to chemical. Having said that, no, I'm 
not aware of any such literature. 

One Aliwrignte . bn your official capacity 
as a representative of your department, are you aware 
of any such scientific literature? 

ASE eNofe le manot. 


Ovee Thank yous weCcouldswertirnmthen to the 
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Ministry of the Environment report, Exhibit 714. 
Before the break I had asked you to outline for the 
Board, and you did, the terms of reference of the 
expert panel. 

Am I correct, Dr. Ritter, that in the 
course of conducting its review the expert panel 
identified and reviewed the available literature 
dealing with the question of the carcinogenicity of 
2,4-D? 

ASS esi 

Q. And that literature is discussed and 
reported upon in this report? 

AN aS % 

O.te AMM eightilasiwelhlrepr AsRaeceri wet nac 
the work of the panel was specific to the question of 
the carcinogenicity of 2,4-D and possible related 
effects? 

A Sees 

O.6s Coudldai-r ask you tovgoy® TEsivous wowld;, 
please, to the table of contents at page (iii)? 

A. Wes. 

QO. And just in a summary way for the 
assistance of the Board, as appears from this table of 
contents, would I be correct in suggesting that the 


expert panel considered and reported upon in this 
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document all of the principal issues related to 
possible carcinogenicity of 2,4-D? 

A. Yes. 

Q. And that included both 


pharmacokinetics and metabolism issues? It included 


those? 

A. Yes. 

Q. It included exposure assessment 
considerations? 


oe eles 

Q. Genotoxicity? 

A. Yes. 

O;e = *Patholrogy? 

Ate. esi 

Q. Epidemiology? 

A. Yes. 

Q. Acute and sub-chronic toxicity? 

Awyes: 

Q. And then finally the expert panel 
conducted a risk assessment of 2,4-D? 

A) Yes. 

Q. The summary and evaluation section of 
the document begins at page 1 and carries over to page 
bape COU lds Wea dOsd1 nSsitwmto page £55 Dretkitter; and I 


direct your attention to the last sentence which 
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appears on that page. 

And can you tell me, sir, does that 
sentence reflect the final conclusion of the expert 
panel with respect to the work it had undertaken? 

A. Yes, it does. 

Q. And am I correct that the conclusion 
reached by and reported upon by the panel was that the 
existing animal and human data are insufficient to 
support a finding that 2,4-D is a carcinogen, first, 
that was their conclusion? 

A. Yes, it was. 

QO. And in consequence of that conclusion 
the expert panel found insufficient evidence to 
conclude that existing uses of 2,4-D in Ontario pose a 
Significant human health risk? 

A. Yes. 

Q. And those uses extended to but were 
not restricted to forestry uses? 

ARG. Thates corrects 

Q. Am I also correct that this report 
was accepted by the Minister of the Ministry of the 
Environment? 

A. To the best of my knowledge, yes. 

Q. Now, with respect to item 9 


identified in the table of contents, to which I 
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directed your attention a moment ago, that's the risk 


assessment—— 

Atsieyves: 

OC mess OLNe haa: 

As Yes, 

Q Sorry, was there something that you 
needed? 


A. No, it was just some information I 
was getting from my home office which has arrived. The 
report that you requested, the information which we 
presented to the Canadian Public Health Association has 
arrived. 

One Plhankrycou avery emuchy e:Lewil? get that 
at the break then. Thank you. 

With reference then to the risk 
assessment referred to in the table of contents, as I 
understand it, and I would ask for your confirmation 
Chawechss svSmcornrectwand «it Glows not, -antindication 
as to where I have gone wrong. 

But as I read this document I understand 
what the expert panel did was to carry out a risk 
assessment of the theoretical risk to humans from 
exposure to 2,4-D; is that correct? 

Ati Liates.cOrrectiys ves: 


Q. All right. And am I also correct 
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that that assessment assumed that 2,4-D was 
carcinogenic although the panel had concluded, as we 
have seen from the conclusion, that the data was 
insufficient to form the view that it was in fact 
carcinogenic? 

As SYes;Sthate st? corrects 

THE CHAIRMAN: Ms. Cronk, just going back 
one second to clarify an earlier answer. You indicated 
that it was your view that the Minister accepted the 
conclusions in this report. 

DROWN TER rhat eS WCOrrece, 

THE CHAIRMAN: Are you referring to the 
Ontario Minister of the Environment or the Federal 
Minister of Agriculture? 

DR. RITTER: No, the Ontario Minister of 
the Environment. The Federal Minister of Agriculture 
played no part in this document. 

THE CHAIRMAN: To your knowledge he is 
aware of this report? 

DR. RITTER: Yes, he is. 

THE CHAIRMAN: Are you aware of any views 
of the Federal Minister on this report? Is your 
department aware of any official or semi-official 
position of the federal agencies with respect to this 


same report? 
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DR wae Rewee Tt edonet think 
official or a semi-official position on 
carried out on behalf of the Ontario Min 
Environment. 

THE CHAIRMAN: There is no 
opinion? 

MS. CRONK: Well, now, Mr. 


THE CHAIRMAN: Okay. 


there is an 


the work 


istry of the 


unofficial 


Chairman. .*% 


20340 


DReeRULCERSeer don itathink tihecantoffer «an 


opinion unofficially as I sit here. 
THE CHAIRMAN: Okay, let's 
MSc eGCRONK so 2OcmeeOnuthat 4is 


Ritter, once this report was published, 


gocon:; 
suey «Dri. 


Tatake ebt Ft 


came to the knowledge of the Ministry of Agriculture as 


you have indicated? 


DRiveeR LL LER: 35 op BAe’ OS, 


Q. All right. Insofar as you are aware, 


has there been any official commentary p 


negative or otherwise emanating from the 


oSitive, 


Federal 


Ministry of Agriculture with respect to this document? 


A. There have been commen 


been made both during its production and 


ts that have 


Since its 


publication. By and large I would say that many people 


have agreed more or less with its review 


conclusions. 
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Q. All right. Had the Ministry of 
Agriculture, as the federal ministry ultimately 
responsible for making registration decisions on 2,4-D, 
disagreed with or disputed the findings in this report, 
would you have expected in the normal course of your 
duties that that disagreement would have come to your 
attention? 

AvaryYes* 

Q. And has it? 

AGE eNOF 

Q. Thank you. If we could return then 
to the risk assessment approach taken by the expert 
panel. Just to recap, have I correctly understood then 
that an assumption was made by the expert panel for the 
purposes of carrying out the risk assessment; namely, 
that 2,4-D is carcinogenic? 

ALT *Yesr 

Q. And they acknowledge that that was a 
theoretical assumption on their part? 

A. ‘Yes. 

Q.;> *"And cottild Ivaskyyousthen, .ifsyou 
would please, to go to the risk assessment section of 
the document over at page 50. 

A. Page 49 I think is where it begins. 


O. Yes> thank vou. s*As vow point oleae 
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page 49 and following over to page 51, does that set 
out the risk assessment analysis conducted by these 
experts? 

ASS Ves. 

Q. All right. And dealing with the 
conclusions reached by those experts at page 50, could 
you outline for the Board what they were, please? I 
direct your attention to the bottom of page 50. 

A. Their conclusions are that the 
comparisons which they have made suggest on the 
assumption that even if 2,4-D were a carcinogen the 
risks to persons exposed occupationally would be 
considerably less than those for workers exposed to 
carcinogens at levels recently set by OSHA and less 
than those from some activities that the general public 
may regard as safe. 

OcarAlLi right mwnCcOUuULdsamaskeyourto direct 
your attention to the first conclusion. What is OSHA? 

A. The Occupational Safety and Health 
Administration of the United States, the organization 
responsible for administering industrial hygiene 
standards, if you like, within the United States. 

O -aeAllebiohtem Tetakes.tathensthats the 
conclusions reached by the panel of experts, even 


operating under the theoretical assumption that 2,4-D 
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was a carcinogenic, were that the risks were 
considerably less for workers exposed to 2,4-D than 
they were for those exposed to cther carcinogens? 

A. Yes. 

Q. And further that they were in fact -- 
the risks to which a worker might be exposed from 
exposure to 2,4-D were less than those which the 
general public in fact might be exposed to in other 
activities? 

A. Yes. 

Q. All right. And then over at Table 8, 
am I correct that that table sets out the estimated 
risks under various exposure conditions of 2,4-D as 
formulated under this risk assessment analysis? 

A. Yes. 

Q. And dealing with -- the table is in 
three parts. Could you explain very briefly to the 
Board what each part of the table signifies? 

A. Part 1 of the table is an analysis of 
hypothetical risks which have been calculated on the 
basis of the 2,4-D experimental rodent cancer data 
which in turn has been related to the anticipated 
exposure levels that various occupational groups may 
experience during routine use of 2,4-D. 


Part 2 of the table refers to a number of 
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occupational risks that have been recently postulated 
by OSHA in the United States for chemicals or 
activities not related to 2,4-D. 

And part 3 of the table refers to common 
risks which most ordinary people in the course of their 
day-to-day lives might encounter. 

Grae A rights Then dealangsedf we 
could, first with part 1 of the table which deals with 
the risks related to 2,4-D exposure, am I correct that 
it is to the last column that we should look in that 
part of the table for the quantification of the risk 
arrived at by these experts? 

AAA YESe 

Os) AJIMrignteewAnd tthesquantificationsof 
risk is broken down by worker type? 

Doty e Si. 

Q. So, for example, those who are 
involved in helicopter applications of 2,4-D have risk 
exposure per million respectively of .6, .3, or .2 per 
million? 

Ae eS. 

Om SvAllier ight sekCan fyousexplazpnm .to the 
Board what that form of quantification means? What I 
mean by that is, what does .6 per million mean as a 


risk of carcinogenic effect? 
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A. Yes. When we project cancer risks 
for anything, it need not necessarily be with regard to 
pesticides, we tend to think of that as the excess risk 
that one might experience from association with that 
activ ity 

So that we might say that, in this 
particular case, that a helicopter mixer/loader would 
experience an excess risk of developing cancer; that 
is, a risk in excess of what he might otherwise 
experience through his normal life which would be 
something of the order of .6 additional chances per 
mililion- 

To put that into a more direct 
comparison, if you think of it as being one ina 
million, this table suggests more or less that a 
helicopter mixer/loader might experience a risk 
approximately one in a million chances greater than 
what he might have already experienced directly 
attributable to his activity associated with 2,4-D. 

Q. Thank you. And if we then look down 
the risk quantification column for worker type, would 
you agree with me that the risks quantified for each 
worker category are indeed very low expressed as they 
are in parts per maison 


A. Yes. 
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Of SeAnDG aeinetact’ asave only <forsthe 
category of back sprayers, all the risks are less than 
one in a million? 

A. Yes. 

Q. And in the category of back sprayers 
the risks are respectively 5 and 8 in a million? 

AS ee OS 

Q. And if we compare those risks of 
exposure to those experienced by other persons in 
occupational fields, am I correct that the risk factor, 
the chances of carcinogenic effect for workers in other 
fields exposed to other chemicals is considerably 
higher in each category? 

A. You are referring now... 

Ope ehoante 2. 

A. You are drawing a comparison to part 
22 

Q. Yes. 

We ees 

Q. All right. And, for example, those 
whose occupation requires them to be exposed to 
inorganic arsenic have risks per million of 8,000? 

A. Yes. There is another important 
consideration here which I think I should introduce at 


this point. 
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In the case of arsenic and benzene, these 
are known human carcinogens, there is no speculation as 
to their outcome. 

QTR PALIT Srignt, -thank@youl4so*the Brisk 
then of exposure to a known carcinogen in the case of 
benzene, for example, is 3,000 out of a million and 
8,000 in the case of inorganic arsenic out of a 
million? 

A. Yes. 

Q. Compared to the risks that the panels 
have concluded apply for exposure to 2,4-D? 

Aee™ ThatesPcorrece. 

Q. All right. Can we also agree that 
those persons who are involved in forestry directly in 
the application of a pesticide like 2,4-D are, in 
statistical terms, more likely to experience continued 
exposure than bystanders who have no association or 
involvement with forestry applications of pesticides? 

A.VaYes’ 

O; “AlVSrights. *Gan LTeconclude from tnhau 
then that the risks quantified for workers in forestry, 
as set out in this table, are the highest one would 
expect as between the worker -~- the occupational worker 
class and the innocent bystander class? 


A. Generally speaking, yes. 
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Q. All right. And if we compare those 
risks as quantified by the experts in part 1 for 
exposure to 2,4-D with the other risks set out in part 
3, am I right that what we are really comparing is the 
risk of cancer that one suffers, if you experience the 
risk, the risk of cancer that you experience from 
normal day-to-day activities compared to the risk of 
cancer presented by exposure to 2,4-D, that's what we 
are looking at, part 1 versus part 3? 

Avlaxes: 

Q. And the risk of eating peanut 
products, for example, is 11 out of a million compared 
to virtually all risks under 1 for exposure to 2,4-D 
except for the back sprayers category? 

AguoYves*? 

Q. All right. Having a chest x-ray, 


risk of e125 sin saa smniiton? 


ARS LeSs: 

Q. Smoking a cigarette, one cigarette, 
OG 2. 

Awetxes-: 

Q. And spending a week at an elevation 


of 3,000 metres in the Rocky Mountains, 0.9? 
Ast aYess 


QamgALertoitiweels rolaiair itoseconclude 
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then, Dr. Ritter, based on this risk assessment, that 
it is clear that the risk of cancer experienced by 
those likely to be exposed to the use of 2,4-D is, as 
suggested by the expert panel, considerably less than 
the risks sustained by persons in other occupational 
fields and, again, considerably less than the risks 
experienced by persons in every day activities of the 
kinds set out in part 3 of the table? 

A. Based on the assumptions and the 
calculations which this panel has used to arrive at 
their conclusion, I would agree with that conclusion, 


yes. 


20349 


Q. The assumption, in the case of 2,4-D, 


being that it is a carcinogen? 
A. That was one of the assumptions but 
there were several, yes. 


OvetAlleright: 


MR. MARTEL: Can we go back for a moment? 


MS ® ‘CRONK SOWives -Usir. 


MR. MARTEL:htI just wantstojclarif£y 


something. While you asked the question of .6, roughly 


one person per million and that's based on an exposure, 


however, of 12 days a year over a 20-year period; is 
thateraghtz 


DR sR ER: That's correct. 
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MR. MARTEL: So that if you increased it 
Significantly, let's say workers were exposed four 
times that amount, 48 days a year over a 20-year 
period, what's the correlation to that increase to the 
figure of risk per million? 

DR. RITTER: I think the easiest way to 
answer the question may be to show you the kind of 
calculation that goes into that exercise. It's not 
something -- 

MR. MARTEL: That's what I was afraid of. 

DRAwR COLTER eye lie ia tesrnotesomnething 
that at least I can very readily explain in words. 

MSZ CRONE Boi iecoulvdstrytosassist)- Mr. 
Martel. 

MRE SMARTELS 2 Yess 

MS. CRONK: Q. First, it is clear there 
is a correlation; is there not? 

DR BRLETER Are avesr 

OMPITALIITright=8Andsam DPicorrectrthat 
there is no easy rule of thumb to predict the order of 
magnitude of relationship as exposure goes up? You 
can't, for example, say multiply by .3, multiply by .4, 
you actually have to do a mathematical calculation to 
determine the relationship? 


A. That's right. Generally speaking, 
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the calculation involves the division of the total 
number of days of exposure per year by the unit 
exposure, that number is divided by the total 
anticipated lifespan. 

So as the number of days of exposure per 
year increases, one component of that overall equation 
changes, but two of the three other components remain 
the same. 

So that there would most certainly be an 
increase in the risk and it would be proportional to 
the increase in exposure, but it's not necessarily 
linear; that is, for a doubling in the number of days 
of exposure. If the unit exposure is very small, let's 
say, and one triples the number of days of exposure, 
one actually hasn't altered the overall exposure very 
much. 

So I don't know if I've made that point 
clear perhaps, but... 

MR. MARTEL: That's why I was scared when 
you saidethatlyourgjustecanit mudtipivyeitebyefour, that 
we had to get into some complicated way of doing it 
because it's not that simple. 

DREBRITTERSSRittsmnotilcomplicateds buc 
it's not simple. 


MR. MARTEL: Yes. Somewhere inbetween? 
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DR RLTLERGeee iat! si right. 

MS. CRONK: Q. It would be, however, 
inaccurate; would it not, Dr. Ritter, simply to assume 
that if days of exposure went up by a factor of five, 
that degree of risk went up by a factor of five. That 
might not be the case at all? 

DReeRLITERsA ACAM In fact I would be very 
surprised if it was the case. 

O. Exactly. And isn't it also the case 
that you would require a very substantial increase in 
the degree of exposure before you had a material 
increase in the degree of risk? 

A. Well, I think I would need to ask you 
to define material. I think I would prefer to leave my 
answer as I had it. 

The calculation is such that there are 
three components to it and changing one of them may not 
necessarily lead to a significant alteration in the 
overall equation. It really depends which component 
has changed and by how much. 

MR mCRONK awd Meinevour hands, Mr. Mantel 
as to whether -- 

MReSMARTEN saNowemthat.satine.fe I, didn “t 
think it went up by four times but I just wanted to 


make sure of that. 
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DR. RITTER: No, that I am prepared to 
say is correct, but as to whether or not it changes it 
materially... 

MR. MARTEL: All right, fine. Thank 
you. 

MS?MICRONK<a810O8 SAL erro htweDid thiste=— 

MRS. KOVEN: Excuse me, Ms. Cronk. 

MS.2ICRONK=) sY¥es-. 

MRS CHKOVENSRM@Iethinkm@the pointithatemre 
Martel was making is a fairly valid one and; that is, 
when we look at risk assessment we don't assume that 
those estimations are unchangeable that, in fact, the 
dose unit will always be the same or that the number of 
days of exposure wil always be the same. 

It's a handy way of looking at a 
measurement at some point in time, but I think Mr. 
Martel's point is valid and; that is, in terms of risk 
assessment we have to look at it as being static and 
that in fact when applied to a workplace situation 
there are certainly modifications in those estimates? 

DREGRITTERGGRL wouldgilike to expandfon 
that just for a moment, if we may. I think we tend to 
think of the overall exposure -- if the exposure 
scenario in itself does not change; that is, if we are 


talking about a forestry helicopter mixer/loader, and 
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then two of the three components in that equation are 
probably fixed, they are probably constants and that is 
the number of years of anticipated exposure - 20 in 
this case - and the unit exposure is probably also 
constant; that is, for every day that that individual 
works at that occupation his unit exposure will 
probably be constant. 

So that the only variable in that 
equation in the general case in all likelihood would be 
the number of days per year at which he works which, in 
this case, the example uses 12. 

The message that I was trying to impart 
was that because that 12 is only one third of the 
overall equation and in many cases may represent a 
relatively small component of the overall equation, 
changes in that component may not necessarily lead to 
very large changes in the overall result. 

MR. MARTEL: My only concern was, for 
example, I didn't know how long Mr. Iskra, for example, 
would be involved annually in preparing. You know, I 
don't know if he is the guy who moves around the 
province or across northern Ontario and works in a 
number of units and I guess that was the only thing I 
was trying to get at. My concern was in that area. 


MS. MURPHY: As I recall, Mr. Iskra did 
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give some evidence about that and he talked about the 
various things he did throughout the year. Perhaps we 
better check the transcript for that passage. 

MR. MARTEL: Yes. 

THE» CHAIRMAN: eDreeRittersgones last 
thing. Part of this Table 8, part 3, are those four 
items mentioned also known as carcinogens to humans. 

MRepRULTERSe6OELaCOx7 nS) Oni Zing 
radiation of the kind one would find in a chest x-ray 
is, cancer from cosmic radiation is, and smoking most 
certainly is. 

THE CHAIRMAN: OKay. 

MS% CRONK: + Q2 @Onesotherwpoint thenyebre 
Ritter, dealing perhaps with -- let's take the category 
of where there is the highest quantification of risk in 
part 1 of the table for the back sprayers? 

DRAVRITLER Sit A See ahs 

Q. I just want to make sure that I'm 
reading it correctly. When we look at the number of 
days of exposure and the years exposed in the case of 
the back sprayers it's 60 days per year for 10 years? 

A. 2p Thats connect: 

QO. Is this table then quantifying the 
degree or extent of risk experienced by a back sprayer 


who has been exposed to 2,4-D for 600 days over a 
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course of a 10-year period? 

A. I don't know. I would have to check 
the text of this document to see. I don't recall if 
these -- if the risks expressed here are unit risks or 
lifetime risks. 

Q. All right. Well, perhaps we could 
both do that over the evening. I suspect that we are 
both still going be here tomorrow. If you could check 
that I would be grateful. Thank you. 

With respect to the balance of the 
Report sebrnwenicleme—eand Shedom st Iproposettorgo "through 
it in detail - is it fair to say, and would you agree 
with me, that in each section of the report, for 
example, the section dealing with pharmacokinetics and 
the metabolism of 2,4-D, or the section dealing with 
the epidemiology studies that the experts have 
identified, discussed and commented upon the available 
scientific published literature concerning those issues 
in each chapter? 

A. SEYes:. 

Q. All right. And they have taken them 
into account, or at least they so indicate, in reaching 
the conclusions obtained in this document? 

A.ta Yes: 


ORpeeA ter Gitte Do ty.ourregardyy Dr . 
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Ritter, this report as an accurate reflection of the 


state of scientific knowledge concerning the 


20357 


carcinogenicity of 2,4-D as at the time it was written 


Pne9 Sie 

Ame Yes: 

Q. Yes. Was it, in your view, a 
comprehensive review? 

AMOnLes? 

Q. Are you aware of any more recent 
published study, report or review in Canada at either 
the provincial or the federal level dealing with the 
carcinogenicity of 2,4-D? 

At CNG 


Q. This is the most recent then? 


A. In Canada, yes. 
QO. Yes. Do you share its conclusions? 
A. When you say: Do I share its 


conclusions, I take it you are referring specifically 
to the last sentence on page 5? 

OF I am. 

Ame West 

Q. Thank you. Now, with respect to 
Similar research or research on the same topic 


reflected in the published scientific literature in 


jurisdictions other than Canada, are you familiar with 
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a recent article published by Bond, et al in 
Fundamental and Applied Toxicology Concerning the 
Phenoxy Herbicides and Cancer? 

pee leS. 

THE CHAIRMAN: Exhibit 715. 

MS. CRONK: (handed) 

---EXHIBIT NO. 715: Article entitled: Fundamental 
and Applied Toxicology Concerning 
the Phenoxy Herbicides and Cancer 
published by Bond, et al. 

MSeeCRONK*3e07%09rAS I understand it, Dr? 
Ritter, and I would ask whether you can confirm this, 
this article was recently published in the Journal 
indicated: Fundamental and Applied Toxicology in the 
United States? 

DR KLLEER sesAy gies: 

Q. That's a refereed publication; is it 
not? 

Ae eaves anttui's,. 

Q. And am I also correct that the 
authors of this article reviewed the available 
epidemiology studies regarding the phenoxy herbicides 
and carcinogenicity? 

Ae e Si 

Q. And two types of study were at issue, 


those are the ones that you identified for the Board 
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earlier, the cohort studies and the case specific 
studies? 

ALS? Thates correct 

Q. Both groups were reviewed? 

A yes. 

Q. And both groups had also been 


reviewed by the MOE expert panel in preparing their 


report-- 

Avs aCS . 

@. S=-ontthescarcinogenicitys off 274-D-81s 
thatecorrect: 

Ase Less 


Q. And the authors of the Bond article, 
I suggest - and I would ask for your view as to whether 
this is correct - reached a conclusion similar to that 
of the MOE expert panel; namely, that the evidence 
available in the published scientific literature did 
not support a conclusion that the phenoxy herbicides 
presented a carcinogenic hazard to humans? 

AS aY ost ethey cide 

OR TAL ArT Ghee Recognizing chat itheemor 
document was particular to 2,4-D, whereas the Bond 
article that we have just marked applies to the phenoxy 
herbicides generally? 


A. That's correct. 
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Ove SAL Uerignts] 244-Deisearphenoxy 


herbicide? 

Ace Yesreiteis: 

Am I saying that correctly? 

A. Phenoxy. 

Ofae Phenoxys,q chnank4youses 1 tease in® that 
category? 

Ase pyres, Atris . 

OPeG@AIerignt. (2s glyphosate? 

Ac SeNoseitesenot. 

O-Senl teri git cee sesetam-notagoing to 
pronounce this one right either - hexazinone. 

A. Hexazinone. No, it's not. 

Q. Hexazinone, it is not? 

Aye SNO: 

Q. All right. They are ina different 
category? 

Ase Wess 

Q. All right. Based on your review of 


the article by Bond, et al, do you have any reason to 
quarrel with the conclusions in the document? 

A. I don't have any reasons to quarrel 
with it, no. There are parts that I may have seen 
somewhat differently, but I think overall it's a well 


conducted, scientifically defensible, reputable piece 
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of work. 


Q. Thank you. With respect then 
specifically to glyphosate, which was not the subject 
of the MOE document, the Ministry of the Environment 
document, it was also not the subject matter of the 
Bond article, because it didn't fall within that 
category of herbicides; is that correct? 

A= @Thats#correct.. 

©. ,Alleright. sAre you aware, Dr. 
Ritter, of any government sponsored report or study in 
Canada concerning the alleged carcinogenicity or the 
prospect of carcinogenicity and human health risks with 
respect to glyphosate? 

A. You said any government sponsored 
report in Canada? 

Ono «Fest 

A@® PNO,ATemsnots 

QOomMe All rights t-Are voutiamiliar,eDre 
Ritter, with the report prepared in the United States 
in 1986 for the Department of Natural Resources in the 
State of Washington by K. Crump, et al regarding the 
potential human health effects of a number of 
herbicides including glyphosate? 

AL LES PSL iam 


OPI7A] Winighteeranae@l ihouldesay Dr: 
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Ritter, as you are aware, but the Board may not be, 
this report in its entirety is some 200 pages plus. 
I'm going to produce to you an extract 
from that report, but I previously provided you with a 
copy of the full document and should the Board or any 
other party wish a copy of the full document, we will 
make that available. (handed) 
THE CHAIRMAN: Very well. This excerpt 
will be marked Exhibit 716. 
=——E XD boeNO wm: bose en ccCebptsoheneporteentitled: Worst 
Case Analysis Study on Forest 
Plantation Herbicide Use published 
by Department of Natural 
Resources, State of Washington. 
Moron CRONKE eeOn gelhasurepont appr. Ritter, 
is entitled: Worst Case Analysis Study on Forest 
Plantation Herbicide Use. It was prepared, it seems, 
by four authors, one of whom was Kenny S. Crump; is 
tChatecorrect? 
DRee UO kan nats COrrect. 
Q. Is that the same Mr. Crump of whom 
you spoke earlier? 
Al® eX CSip Al teks: 
Q. And it appears to have been delivered 
by mas conpanye known eAaSehuws 8 ClrumpeandaCompanyuing..- As 


that company, to your knowledge, affiliated or 


connected with Mr. Crump, Mr. Kenneth Crump? 
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A. It was a consulting organization 
which he ran up until about 1987 while he was on 
faculty at Louisianna State University. 

Q. And the report, from its cover page, 
was prepared for the Forest Land Management Division of 
the Department of Natural Resources, the State of 
Washington; is that correct? 

AY  Yes;*ptevs: 

QO. All right. Now, you have some 
familiarity with the complete document; do you not? 

Ae “Yes Pelido: 

Q. All right. The extract that we have 
produced for you, Dr. Ritter, consists of the executive 
summary and then risk characterization or risk 
assessment materials relating to glyphosate and 2,4-D 
from that report. I tell you that simply so you know 
what materials have been extracted. 

A. Le S?. 

Om SButwdealing mbit iwetcoulditorn a 
moment, with the entirety of the report, would you 
agree with me and can you confirm for the Board that 
the report represents a comprehensive investigation and 
consideration of the risks, both in human health terms 
and in environmental exposure terms, of a number of 


pesticides including both 2,4-D and glyphosate? 
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A. Yes. 

Q. And do you regard it as a 
comprehensive detailed document? 

AR 2S Yese “=L4d0"% 

Ov “These report#in™its*entirety? 

Awe Yes: 


Q. Dealing if we could then first with 


20364 


the executive summary and page 1 of it, as I understand 


the nature of the report, its purpose was to analyse - 


I'm looking at the first page of the executive 


summary - was to analyse the likelihood and severity of 


potential health effects in humans from seven 
herbicides under conditions associated with their 
aerial application in forests in the State of 
Washington. And then the authors go on to indicate 
which seven were considered; 2,4-D, glyphosate and 
picloram were among them? 

Ave alia es ecCOrrecy: 

QunmeALY ErghteeeAnd -1t was specific to 
forestry aerial applications; was it not? 

eeeliia Ge SeCOlTece. 

Ow eAluerigntse And then looking at the 
next paragraph, paragraph 2 of the executive summary, 
could you very briefly outline for the Board the 


approach taken by the authors of the document, the 
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methodology that they employed in undertaking that 
analysis as detailed in that paragraph? 

A. The paragraph essentially refers toa 
process which, for all practical purposes, is identical 
to the one that I described the day before yesterday 
when I went through the process which we have in place 
in Canada. 

Risk assessment or the evaluation of 
potential risks essentially involves three steps as I 
described them the other day. The first involves an 
evaluation of the intrinsic toxicologic properties of 
the chemical, that's independent of use and independent 
of exposure; that is, if a chemical is capable of 
causing cancer, then it is capable of causing cancer. 

The second component of risk estimation 
is an estimation of the exposure, and we went through 
that in some detail the other day as well, because 
whereas the toxicologic properties are unique to the 
chemical, the extent to which those properties are 
important is a function of the exposure to that 
chemical. 

In other words, one can have a very 
potent carcinogen, but if there is no exposure to it 
there is no risk. Conversely, one can have a chemical 


in which the effects are relatively trivial, but if 
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there is very high exposure to a very large population 
that can translate to very significant risks. 

So that the final step in this process is 
characterization of the risk based on the marriage 
between the intrinsic toxicologic properties of the 
chemical and one's anticipated exposure to that 
chemical. 

© .peAlleright ssAndvinygthe! context ofthe 
language that these authors have used to describe the 
work that they undertook, is it correct that the 
inherent properties of the chemical are what is meant 
when they speak of a hazard assessment? 

Ase Thatesicorrect. 

OvpseAllericght wseAnd Lookingsateparagraph 
2, am I correct that what the study authors did was to 
undertake really a threefold analysis or three-step 
analysis, as you have suggested, and that included an 
exposure assessment, a hazard assessment and risk 
characterization? 

AS e6S pechney eaid. 

Q. The last being dependent or flowing 
from the first two? 

AS plhatsas .cornect. 

OA LON EweeANC wit sVOUewould look 


at -- could I direct your attention to the last 
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paragraph on page 1 of the executive summary and could 
you outline for the Board, please, the approach taken 
by the authors in carrying out their risk analysis? 

A. Essentially the report is based on 
the presumption that, in the opinion of the authors, 
all conditions which were assumed in conducting this 
analysis were based on the worst possible outcome; that 
is, in every case of exposure or assessment of 
toxicology, the benefit of the doubt was always given 
to the highest possible occurrence. 

That is, if there was a range of 
exposures which occurred in any given study which is 
typical of any given study, for the purpose of 
calculation these authors assumed that the highest 
exposure encountered was the representative exposure. 

O8 PALIYright® 

A. And that is typically what is meant 
by worst case. 

Q. And they have characterised that as 
being a worst case analysis; is that correct? 

Ae@eThat's fcorrect. 

Q. So that in any situation where based 
on the scientific literature it was possible to 
interpret the study in either a positive or a negative 


way concerning the degree of risk they, in an effort to 
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be conservative, adopted always the negative risk 
interpretation; is that correct? 

ALO *ThatWse@correct¢ 

Q. And, similarly, as you suggested, 
where a study proposed a range of risks some lower than 
others they always took the highest to ensure 
conservatism? 

Ae That’ seright- 

ORVeArT right ?=*AndVamel -alsov’correct 
that that concept of conservatism is one that the 
authors specifically draw to the attention of the 
readers in the last paragraph of on page 1? 

A. Yes, they do. 

One -AllSright. =sAnd=they-indicate, “do 
they not, that the procedures therefore that they have 
used tended to be conservative and tended to 
overestimate - I'm quoting: "...to overestimate the 
risk to humans." That's what they have indicated? 

As that’ SS@correct* 

OMS Alright. And further that they 
took that conservative approach leading to such 
overestimation in all facets of the analyses that they 
carried out? 

Any Sihatets scorrect. 


OFF FAlisig out aeaAndecoula? we “turn =next 
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then to the -- to page (ii) the portion of the 
executive summary dealing with hazard assessment. 

Am I correct that in considering the 
hazard inherent in, let's say for example, glyphosate, 
one of the pesticides that they were considering, the 
authors looked at a number of potential health effects; 
namely, cancer; that was one? 

As Yes. 

Q. Birth defects or malformations? 

Ass Yes. 

Thaters vthes;-— 


Teratogenic effects. 


Q 
A 
Q. Teratogenetic effects. 
Asa .Ye'sit 
Q Other reproductive effects? 
A Yes. 

Q. That includes infertility or 
miscarriage, the risk of that? 

Ais Pes - 

Q. And then finally what the authors 
have termed systemic effects? 

Aim eYes* 

Q. And that, as I read the report, 


refers to such things as the potential for damage to 


the liver, nausea, headaches, things of that kind? 
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ASS Yess 

Q. All right. And each of those type of 
health risks was examined with respect to each 
pesticide under study? 

AS «Yes? 

Q. All right. And that formed the basis 
for the health assessment? 

Alte LOS. 

Q. And I direct your attention still in 
the hazard assessment section of the document, if you 
would, Dr. Ritter, to the second paragraph on page 3 
and specifically to the last sentence -- the last two 
sentences in that paragraph. Perhaps you could just 
take a moment and read them to yourself, if you would, 
please? 

A. The last two sentences you said? 

Q. Yes, in the second paragraph under 
hazard assessment. 

OwriHaveryourread that, Dr. Ritter? 

Aeros 

OMmaAT. pecorrectmthat inethe context of 
the hazard assessment the authors -- hazard assessments 
carried out by the authors they are again alerting the 
reader to the fact that they adopted a conservative 


approach and, for the purposes of their worst case 
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analysis, they took in every case the greatest toxic 
potential from exposure where there was a choice of 
which exposures to take? 

A.gnlhaty sgcorrecie 

Q. All right. And they have indicated 
in that paragraph; have they not, as I suggested 
earlier, that where there were two equally plausible 
conflicting interpretations they took and used, for the 
purposes of their analysis, that which was most 
negative to a clean bill of health risk assessment, if 
I can put it that way, it was the most adverse in terms 
of risk? 

A. - Thatesmcorrect. 

Oot Aliirtght. 6aTheysethenk&gorfon to 
describe the nature of the risk characterization 
assessment that they carried out and, looking at the 
first paragraph of that discussion at the bottom of 
page (ii), they indicate: 

“For non-carcinogenic effects, systemic, 

reproductive or teratogenic, a no 

observable effect level (NOEL) was 
determined from the experimental data. 

The NOEL chosen was based upon the most 

sensitive effect and the most sensitive 


species." 
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Stopping there for a moment, is the choice of a NOEL of 
that kind in itself a conservative judgment as to which 
to use? Is the fact that it was the most sensitive 
species and the most sensitive effect relevant to this 
concept of conservatism, or would that be the 
traditional approach? 

A. I would say that is the convention. 

OueeA eng ht waiThey go on to say that: 

"The potential for non-carcinogenic 

effects in humans was evaluated by 

calculating margins of safety. These 
margins of safety are the ratio of the 
exposure estimates from occupational and 
environmental scenarios to the estimated 

NOELsS derived from annual toxicity 

studies." 

Now, stopping there for a moment, perhaps 
Iecourdmpue ethussoquestionstomyouwMr, Kingsbury, if you 
have been following the discussion. 

Are those the types of margins of safety 
about which you were asked earlier today I believe by 
the Chairman. 

Sourvwms it epottom of, pagesm(iid)? under 
risk characterization there is a discussion of margins 


of safety and the question was put to you earlier today 
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about whether, in assessing carcinogenic or 
non-carcinogenic effects margins of safety were used, 
and I believe it was your answer that in some 
circumstances they are and in others they are not? 

MS. MURPHY: No, actually I think my 
friend might be a bit confused. It was Dr. Ritter that 
dealt with margins of safety on the first day. 

I know there was a question put today to 
Mr. Kingsbury about the issue of margins of safety and, 
in fact, as was discussed by -- in response to that 
question by Dr. Ritter, in fact, today is really a 
matter that he previously dealt with. 

MS. CRONK: QQ. I'm aware of that and 
that is fine. All right. I thought it had been raised 
today and that is why I was bringing it back to you, 
Mr seKingsbury.2 

MR. KINGSBURY: A. My recollection of 
what was raised today is are there margins of safety 
factors applied with respect to the type of 
environmental studies that I described, and my answer 
was, no, the rationale in the type of study I was 
describing is that we are working directly with the 
organism we are looking for an effect on. 

Ome Thank’ Yous somthavean = thnewcontexteol 


this study, Dr. Ritter, when we are talking about 
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margins of safety, first, we're talking about health 
effects as distinct from environmental effects of the 
kind that Mr. Kingsbury was just speaking about earlier 
today? 

DR op RGULERS BA.eA Thatvisgcorrect: 

Q. Secondly, we are talking about 
non-cancer, non-carcinogenic effects; are we not? 

Av. Vlhatuseragqghe. 

OpseAl lerignt. @Can you anithatr context 
outline for the Board what is involved in the 
calculation of - I don't mean the mathematics - but 
what is involved in the concept of using a margin of 
safety in the concept of this kind of study? 

A. The margin of safety approach is the 
measure of the distance, if you like, between the dose 
to which you and I might be exposed during typical use 
of any given product and the dose which did not produce 
an adverse effect in the test animal. 

To give you an example, if we were to 
conduct study "x" whatever it was looking at end point 
EVeEGinethatapartieuwlariscudy andsitewer found that that 
dose level which did not produce the adverse effect in 
that study was one milligram per kilogram, and if we 
then went out and measured human exposure to that 


chemical during typical human application of that 
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chemical and we found that that exposure was one 
microgram per kilogram or one 1,000th of a milligram, 
that calculation would suggest that there is a one 
thousand fold margin of safety between the no effect 
level and the human exposure level. 

Q. All right. So we are not talking 
about dose, we're not talking about the amount of the 
drug? 

ASO wiTnats-Sseiconrect: 

O .@RADeraohte And I direct your 
attention to the last sentence on page (iii) which 
reads: 


"Depending on the actual data, a margin 


20375 


of safety of 100 or greater may indicate 


that the human exposure is small as 


compared to the NOEL and that the risk to 


humans may be negligible." 
Stopping for there for a moment, is that consistent 
with your understanding of the concept and how it's 
used? 
A. Yes. 
QO. And then the authors continue: 
"The larger the margin of safety (the 
smaller the estimated human exposure 


compared to the animal NOEL), the lower 
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the potential risk to human health." 

AShmlhat.s ‘cornect.. 

O eWALIsrightr 

THE CHAIRMAN: It can be related to dose 
though, like peripherally related to dose, because if 
the dosage went up, the point at which you reached an 
effect might be lower; might it not and, therefore, the 
margin of safety, because of a higher dose, would be 
less than if you had a lower dose and a larger gap 
before there was a known effect? 

MR. RITTER: The no effect level ina 
study will most certainly be driven by the selection of 
doses in that study. 

THE CHAIRMAN: Right. 

MR. RITTER: But once the study is 
complete and the no effect level for the particular end 
point under investigation has been established, it's a 
constant: 

THE CHAIRMAN: But you would normally 
expect that with usage of a higher dose the margin of 
safety would be less than with usage of a -- 

DR RITTER: Noavbecause the no effect 
level is the lowest dose. It's got nothing to do with 
the top end of the study, only with the bottom end of 


the study. 
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If we have a study in which we have three 
doses; 10 milligram, 50 milligram and 100 milligram and 
we demonstrate that there are effects at 50 milligram 
and 100 milligram but not at 10, the no effect level 
for that particular end point becomes 10 milligram per 
kilos 

If we then retest that same chemical but 
instead of going to 100 milligram we go to 500 
milligram, as you have suggested, the no effect level 
for that study remains 10. 

THE CHAIRMAN: I see. Okay. 

MR. MARTEL: You would have to go back 
then -- if you wanted to increase the dosage, you would 
have to, I think you said today, go back and redo the 
whole thing. 

DR. RITTER: Well, if one were unhappy 
with the no effect level of 10 milligram for whatever 
reason, because doses are spaced -- for example, on a 
cancer study they may be spaced logarithmically, there 
can be quite a bit of distance between doses which, in 
the final analysis, may not be all that useful; that 
is, one may have in a cancer study doses that are 10, 
100 and 1,000 milligram per kilogram. 

Now, if that study by way of example 


provides a no effect level of a hundred, there is a 
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tremendous amount of distance between a hundred and 
thousand milligram and it's entirely possible that the 
true no effect level falls somewhere between the 
hundred and the thousand but because those are the 
doses selected and because there were effects at a 
thousand and none at a hundred, one must select a 
hundred as the no effect level. 

It frequently happens that one will then 
go back and repeat that study because one believes that 
the no effect level is probably much higher than a 
hundred even though it's lower than thousand, but one 
Simply hasn't selected any doses between those two 
GxXLEemese 

So one might go back and redo that study, 
but this time instead of going from a hundred to a 
EhousandponcamighGreqomsrromeashundred to 250, to 500 fito 
750, to a thousand and, in that particular case, the 
new no effect level might well become the 750 milligram 
dose. 

MS. CRONK: Q. With respect to the 
answers that you have just given to the Board, Dr. 
Ritter, and as well with the authors of this study have 
said about margins of safety, would it be appropriate 
for us in looking at the margins of safety in this 


reportethatewemaregqoingmtoncomemto, jtomconsidersit fn 
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terms of a relationship, a relationship between maximum 
exposure and the NOEL? 

DRESRETTERG# SA Pe Thatis “corpect. 22 haces 
exactly what it is. 

OVPMALUOrignt= =" Andeinathateconrexty oc 
does not relate to dose of the chemical? 

Ae7 tThaces*rignc. 

OS ALlerigntt.ebut thatei ceis¥amportans 
to remember that as you vary exposure you will change 
the margin of safety? 

ASP PThatenish correct ebutryoumewrl) not 
change the no effect level in the study. 

OWRMExactly BGA eright sesosthaterhe 
variable that becomes important then is what 
assumptions are made about the degree of exposure? 

At, “Thatws Pcorrect'. 

OePVAlIy right seAnd amglieconrectiithat@ecne 
authors of this study used maximum exposure assumptions 
for the purposes of calculating their margins of 
safety? 

Aw eves; they didn 

Of FAI *raght] Fandy then@themprincapie 
that we were addressing last was simply that the larger 
the margin of safety mathematically the lower the 


potential risk to human health? 
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AmMerinatissrigqght. 

Q. And, conversely, the lower the margin 
of safety the greater the degree of risk? 

A. That's correct. 

OreoAl@righteeszAndsismittalsosthe case 
that the authors suggest that as the margin of safety 
approaches the NOEL, the lower the protection, if you 
will, for humans? I'm saying that badly. As the 
margin of safety narrows, clearly the more real the 
theoretical risk becomes? 

Apeelnatus¥ocornect. 

ON @eALTeriant. © And*i1f we “could-look at 
the top of page 4 to the completion of the first 
paragraph, I direct your attention to the last two 
sentences and ask for your assistance with respect to 
them. The authors indicate -- 

Msis*GRONK seulhus @1s "the “third *full 
sentence, Mr. Chairman. 

Ox "The actual value of the margin of 

safety that would be considered to be 

safe will vary with the quality of the 

Experimental data from which the NOEL was 

derived." 

Now, stopping there for a moment. Do I 


understand correctly that the NOEL in each case was 
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taken from the available scientific literature 
concerning animal tests, for example? 

DReSRITTERS SI AGIOTNat “sicorrect: 

Q. haboratory tests or field tests 
concerning the results -- toxicity results with respect 
to animals? 

Azvewithabus right. 

Q. And where the quality of that data 
was suspect leading to high results or low results, 
clearly that will have an effect on the reliability of 
the margins of safety predicted in the risk assessment? 

AS. Perna cgsacorrecre 

Q. But am I also correct, going back to 
what the authors had to say about conservatism, that 
where the NOELsS were low or high and there was a choice 
to be made, they always took the highest? 

A. They took the most conservative no 
effect level. 

OF SFADIMrightes 

A.LucThavys rights but we often =~ I'm * not 
sure that we all use the term lowest and highest the 
Same way. They pick the largest number. 

Q. So that in this case, when they are 
pointing out a caution about the quality of the data, 


it can only have led to an underestimation of the 
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margin of safety? 

A. An overestimation of the risk, that's 
COmLeccr 

Q. Is that not the same thing as -- 

Aaeeyes. 

OPmevesSeennankeyvouserAll fright: saTheyago 
on to indicate that: 

"The margins of safety calculated in 

these analyses are conservative 

comparisons because they compare 
generally brief, possibly single-day 
human exposures to repeated daily 
exposures generally for weeks or months." 

Now, stopping there are for a moment. 

Can you assist the Board as to what the authors are 
communicating there regarding conservatism; what is the 
implication of that statement? What is it that they 
did that was conservative? 

A. With the exception of acute studies 
which Krump and others reviewed here in this document, 
all of these studies involve dietary exposure to these 
chemicals for extended periods of time which might 
range from a sub-chronic study where exposure might be 
for 90 days to a chronic or cancer study where exposure 


might be for 24 months. 
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They are comparing the results from those 
rodent studies to anticipated human exposure which, in 
many instances, may be restricted to one day or, in 
some instances, may be restricted to several weeks per 
year. The. 

Point that they are trying to make is 
that there are tremendous differences in the amount of 
exposure which the animals would have had in the course 
of these studies when compared to the amount of 
exposure that one might anticipate humans would have 
during the use of this chemical. 

The implication is that there tends to be 
built in an additional safety factor because of that. 

Of SAL TAright sf yBytaddata onalesatety 
factor, does that in effect mean yet again an 
overestimation of the degree of risk for humans when 
you do that kind of comparison? 

A. Well, without going into a long 
mathematical debate as to exactly what the implications 
of those assumptions are, generally speaking, I would 
agree with your statement, yes. 

O.Pe ALIS raOntCreelt wWaseye. again «a 
conservative approach to take? 

A. (Yes. 


O28 LALLeriontermeAndatchene tinal. yewach 
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respect to this page of the executive summary, for the 
assessments that they did of cancer risks from various 
pesticides, they indicate in the next paragraph that: 

"Cancer risk was assumed to be linearly 

related to dose as is assumed in the 

conservative approaches to estimating 
risk generally used by regulatory 
agencies." 

That on its face, at least to me, appears 
to be complicated. Does it simply mean, Dr. Ritter, 
that the larger the dose the larger the cancer risk? 

Baw NO? 

OV ee nankeVvoOurss eemaGlLadelachecked. What 
is it that the authors are -- 

A. There are two contemporary approaches 
to modelling risk to suspect carcinogens. One presumes 
that there is a level of exposure to a cancer-causing 
agent which may be safe; that is, that one can achieve 
a level of exposure which is so low that it constitutes 
nosrisk@at Val Wi: 

To put it another way, that school of 
thought argues that there is a concept of a no observed 
effect level or a NOEL which is applicable to 
cancer-causing agents. I should say that that is not 


the most popular view in the world. 
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The second school of thought argues that 
there is no level of risk to a carcinogen for which 
there is not some attendant level of risk; that is, 
every level of exposure to a carcinogen has some level 
of risk associated with it. 

What Krump refers to here is the 
linearized approach and, again, without going into a 
long complicated mathematical presentation as to what 
exactly that means, what it does imply is that at 
relatively low doses that humans experience compared to 
the relatively high doses used in these experimental 
studies, there will be a linear relationship between 
exposure and risk; one to one relationship between 
exposure and risk. 

So that for every level of exposure one 
can mathematically derive the attendant level of risk. 
That is by far and away the more conservative approach 
because it makes the assumption that there is no safe 
level per se of a carcinogen. That's the approach 
which Krump has taken in the calculation over here. 

Q. And they applied that approach; did 
they not, to herbicides for which -- even to herbicides 
for which there was no carcinogenic potential? 

AY erinat Ss "correct: 


QO. All right. So even where there was 
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no evidence in the scientific literature to suggest 
carcinogenic effect, they took that approach and 
assumed that there was no level of exposure to that 
herbicide that was completely safe? 

Apel natesecorrecth 

Q. All right. You would agree with me 
that that is an extremely conservative approach for the 
purposes of risk assessment? 

A. No, I don't think I would agree with 
you that's an extremely conservative approach. I think 
I would say it's one of two approaches which is 
commonly practised in the world. It is by far and away 
the more conservative of the two. 

ORD Le rLOohe weaAnG. then. —— 

THE CHAIRMAN: Excuse me a second. 

MSPBGRONK 6 sCeELCainily: 

THE CHAIRMAN: If you assume for a known 
chemical that there is a carcinogenic property, even 
though there is no imperical study that confirms that, 
what kind of number do you use for the assumption? 

DR LOR ete mMetryangadesperately to 
avoid giving you a mathematical presentation, but I 
think we are fast approaching that moment. 

One plots the data which one has in a 


dose response relationship, there are then 
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computer-assisted mathematical models that will 
extrapolate that data to a region of the curve for 
which there is no data, and at that so-called low dose 
region the relationship becomes -- it's postulated that 
the relationship becomes linear. 

The postulate is based on evidence which 
accommodates the biology of cancer response; that is, 
the assumption of a linear dose response relationship 
is, in itself, biologically the most conservative that 
one could make. 

One could then extrapolate, as I Say, 
through this low dose region for which one actually 
does not have data and ultimately generate an exposure 
risk relationship based on the data which one did have. 

THE CHAIRMAN: Well, is that the same as 
Saying, in avery simplistic fashion, you can take any 
type of chemical and mathematically postulate enough of 
a dose that it will cause something at some point in 
time for whatever type of effect you are trying to look 
at? 

DR. "RETTERGY Notir qua tehae Whatedite realy. 
says is, assume that the data that you have implies a 
carcinogenic response. 

THE CHAIRMAN: Yes, but we are assuming 


that the data you have does not. Well, you're not 
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assuming that it does not, you're assuming that it 
does, but you have no imperical evidence that it does? 

Dita LULL ee loidtees COrrect..saWhat you're 
really doing is you're speculating on the residual 
response which you have been unable to measure. 

THE CHAIRMAN: So why theoretically can't 
you theoretically assume that could you measure right 
up to infinity you still won't get a response, there is 
novettiect: 

DR. RITTER: Well, you could assume that 
but that simply would not be the more conservative 
approach. The more conservative approach is that there 
will be an effect and that it will be present at all 
levels of exposure. 

If one makes that assumption, the one 
that I've just suggested, and then one attaches to that 
a particular type of calculation which Krump describes 
at some length in this paper, the linearized 
multi-stage approach, one has effectively built in two 
of the most conservative approaches possible for cancer 
risk assessment; that is, one -- using these two 
approaches one is likely to overestimate cancer risk 
almost in every case, but it's very unlikely to ever 
underestimate the risk. 


MSe=GRONK *e.One grand oin tact... Dr. Ritterm 
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isn't that one of the reasons that it's done? 

DR. RITTER: A. That’s precisely why 
it's done. The imperative within public health 
agencies is to protect public health. So if there is 
an error to be made, we will make it on the side of 
safety and these calculations are predicated on that 
principle. 

There are certainly less conservative 
approaches that one can take, both in terms of the 
model and in terms of the mathematics, but it's not the 
approach that we practise in Canada. 

THE CHAIRMAN: Okay. Let's go one step 
further. If you did that, made the theoretical 
approach or took the theoretical approach, I presume 
that the risk assessment would be so low as a result of 
that that it wouldn't be a concern? 

Dios ha DI BReew Date Ssrcorrect. 

THE CHAIRMAN: Because if the risk was 
high enough to be a concern you would have had data? 

DRA RL LCR ee Nea Gere gis 

THE CHAIRMAN: Is that fair? 

DREU RITTER cae thatiwserignt. 

MSEGCRONK? *OS It also Lollows; doesa et 
not, that taking -- utilizing that approach it permits 


quantification in the risk assessment that would 


Farr & Associates Reporting, Inc. 


Kingsbury, Ritter 20390 
cr ex (Cronk) 


otherwise not be possible? 

DR. RITTER: A. It would be possible by 
other models and there are other models-- 

Q. I understand. 

A. --that will generate data as well. 

Q. But if you did not make the 
assumption of risk, notwithstanding the absence of 
imperical evidence to support that, it would not be 
possible to reach any quantification assuming that you 
were wrong? 

A. That's correct. If one reads the 
title of this, if one reads the title of this 
document - I shouldn't say the title - but if one goes 
through the initial executive summary, what Krump was 
asked to do here was to assess, among other things, 
cancer risk. 

Now, unless he makes the assumption that 
these chemicals are carcinogens it would be very 
difficult for him to assess cancer risk. So he makes 
the assumption that they are carcinogens, constructs 
those response relationships based on the data he has, 
then applies a linearized multi-stage model to the 
assessment of that data and, ultimately, generates a 
risk estimate based on those two assumptions. 


Q. And, in so doing, can we agree that 
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the process which must be utilized involves 
sophisticated modelling and sophisticated mathematics 
in order to attempt that quantification exercise? 


A. Yes. 


20391 


THE CHAIRMAN: Just to get it straight in 


my head, I hate to belabour this, but if you have no 


data and you are going to do a theoretical study like 


this, then is it not true that whatever the mathematics 


works out to, the risk will not be considered high 


enough to concern anybody, because if it were high 


enough to be of concern, it would have had to have been 


predicated on some actual data? 

Does that make sense? 

DROPRITTERGY 1 ethink@ivunderstandeyour 
question, but I would like to think about it for a 
moment before I can agree if it makes sense. 

THE CHAIRMAN: And you must assume that 
this is coming from somebody who knows nothing about 
anya of @thus? 

DR... SRITTERS IMmshimm: 


THE CHAIRMAN: In a scientific way. 


MS. CRONK: Would it be appropriate, Mr. 


Chairman, to let the witness consider that over the 
evening? 


THE ‘CHATRMAN:) Sure. 
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Daw RELL ERSse nctualry) Tiithinksel can 
answer it now. I don't think that is correct, because 
if you were to go through the Ontario assessment, which 
we referred to a moment ago, Exhibit 714, the risks 
which were expressed in there are based on exactly 
these assumptions because, in fact, Kenny Krump did 
them on behalf of the Ontario Task Force, and indeed 
many of the risks fall within a range which some may 
consider to be unacceptable. So that I'm not sure that 
what you have suggested need necessarily be true. 

What this is really doing is it's saying 
that these studies may not be capable of expressing all 
of the effects that are associated with exposure; that 
is, that there may be some residual effects which, 
because of either limited group sizes or for some other 
biological principle, have not expressed themselves 
within the restraints of these studies. And among 
other things, these models attempt to express that 
residual risk even though it may not necessarily have 
been imperically observed. 

So that it's possible that one could 
postulate a risk which might be considered unacceptable 
even though it's not necessarily based on the imperical 
data. 


In the interest of completeness, I should 
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say that that approach has been criticized by many 
because it's really the derivation of a risk based on 
absolutely no data whatsoever. 

THE CHAIRMAN: And you can‘t prove it one 
way or the other? 

DR. RITTER: Well, the data in fact tells 
you that there's nothing there; the mathematical 
calculation tells you there is something there. We 
have difficulty when the model argues the observation. 

The other way around we can accomodate it 
much more easily, but I must say it's difficult to 
argue convincingly that the model is right and the data 
set in wrong. 

MS. CRONK: Q. In defense or further 
defense of the approach, the primary defense being the 
necessity to embark upon a quantified risk assessment; 
are we agreed so far? 

DREGRITTERSO@CA TS Yess 

Q. The second being the conservatism in 
the approach; does it not, to put it perhaps simply in 
layman's terms, cover off the possibility that there is 
some as yet undiscovered carcinogenic potential to a 
particular chemical which should be considered? 

A. That's why it's done and in the 


Ontario Task Force Report that's exactly the point that 
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was made. 

The point that was made in the preamble 
was that because there was some controversy surrounding 
the 2,4-D experimental data at the time that this work 
was underway, the Ontario study assumed that it would 
turn out to be positive, that what was equivocal at the 
time of their review would ultimately become 
unequivocal and that it would be regarded as a 
carcinogen, and it was based on that assumption that 
they proceeded. 

Clearly if they assumed or if Krump in 
this case assumed that these chemicals were not 
carcinogens, then they would not pose a cancer risk and 
the calculation would become redundant. 

Q. And in the case of glyphosate, for 
example, in this report that assumption becomes quite 
material; does it not? They have assumed, as the 
authors indicate, despite the absence of any imperical 
data in the scientific literature to support it, the 
carcinogenic effect from that chemical? 

A.: galLhat ssrconnects. 

Ocean last onr . 

MS CRON Kee Mi, “chaimman ,) Trameucontentiito 
COns Willies Oleit Oss Ce eee Cheat lve WOte tat dnishe tonight. 


THE CHAIRMAN: Well, I think if you won't 
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finish tonight we might as well go over until tomorrow. 
There is, I think, a lot of data for everyone to 
absorb. 

MS. CRONK: Yes, thank you. 

THE CHAIRMAN: Very well. 

Ladies and gentlemen, before we rise for 
this evening, I feel somewhat embarrassed but I am 
going to have to put on the record an error which I 
discovered during the break when I glanced at one of 
the transcripts. 

I happened to glance at transcript No. 
112 and noticed that the Style of Cause used is the 
Style of Cause used in connection with the funding 
panel, refers to an Order-in-Council and a funding 
program. I am now advised that this Style of Cause has 
been used in every single one of the transcripts, going 
back toMtranscripteNne. »1' 

Obviously, this Board derives its 
jurisdiction upon a referral from the Minister not an 
Order-in-Council with respect to the funding program, 
and we have advised the court reporters of this and 
requested that all future transcripts be corrected and 
we will send out an errata to any depositories that 
have received the transcripts making that correction. 


I am further advised that the 
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Order-in-Council number given in transcript 112 refers 
to the first Order-in-Council with respect to the 
funding program and, as we are all aware, there have 
been two Orders-in-Council, a subsequent one. 

So subsequent to the enactment of a 
SecondmOLrach in COUNCIL gmchatsOLrder—-in-Council mumber 
for the funding panel correctly referring to the 
funding panel transcripts should also be corrected. 

So with that, I hope that will clarify 
it. Certainly it should not be misinterpreted that 
these transcripts that we are receiving are the 
transcripts of the funding panel; they are not. 

We apologize for this, but it is just one 
of these things that somehow seem to slip everybody's 
notice. 

Tomorrow we will commence at 8:30 and 
rise at one or 1:30 in the normal course. 

Thank you. 

---Whereupon the hearing adjourned at 5:00 p.m., to be 


reconvened on Friday, August iith, 1989, commencing 
at 8:30 a.m. 
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